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PREFACE 



A 



This volume is one of a set of 18 
that fo7-Ti a complete course 
in 

ALGEBEA - LEVEL ONE 

The volume has been structured 
in a multiple choice question-answer format 
with the pagination scrambled 
and 

is to be used in conjunction with 
a program control console 
utilizing 
punch card input . 



It is one exhibit in the demonstration of a model 
developed under the dire .tion of 
the U.S. Department of Health Education and Welfare 
Project 8-0157 

at the 



New York Institute of Technology 
Westbury, New York 



VOLUME IV 
TABLE OF CONTENTS 



'^'R PAGE 

-v:e a 

. f:] OF CONTENTS B 

■i.ABUS . C 

-o:ng ASSIGNLIENT D 

^dMRK ASSIGNMENT E 

'■hlRkh INSTRUCTIONS F 

IN THE STUDY GUIDE: 

QUESTION: SEGMENT: IS ON PAGE 

1 11 

1 

'1 2 40 

1 

1 3 80 

1 

1 4 134 

1 



1 



5 



171 



1 



This volume covers the following .t 
Syllabus : 

SEGMENT DESCRIPTION 

1 Combining terms, transfoi: 

2 Equations-variable in boc 
members 

3 Directed members 
Comparing Numbers 

4 Addition on number line 



5 Opposite of directed numb 
Absolute value 
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READING ASS:GM>ijiNT 
VOLUME IV 



Before you begin to answer the questions in Si'JDi GMIDE ycj should 

read the pages indicated. 



SEGMENT 
1 
2 
3 
4 
5 



FROM PAGE 

86 

91 
111 
116 
120 



TO PAGE 
88 
93 
115 
119 
123 



Mo'j-rrn Algebra Book I 
IK: I ■■: 1 ax'i i ^ B e r in a n and 

^oogoLon Mifflin, 1965 



Read EVERYTHING contained in these pages, 
EXAMINE eveij illustrative problem 
Write in your NOTEBOOK: 

1) Every RULE that has been stated 

2) Every DEFINITION that has been presenrer] 

3) Solve at least ONE PROBLEM of each type -revered in t:be ':=Jsson. 



If you wish additional information 
for enrichment purposes consult: 



Algebra I 

Dodes and Greitzer 

Hayden Book Co, , 1967 



You will be given additional notes at various places in the STUDY GUIDE. 
These, too, should be entered in your NOTEBOOK. 



HOMEWORK AS S IGNMENT 
VOLUME NO. 4 



BOOK: DOLCIANI 

HOMEWORK 

QUESTION NO, PAGE NO. EXAMPLE NUMBER MBO REFERENCE 
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88 


1-5 


04120 


2 , , 


88 


6-10 


04120 


3 


88 


29 - 33 


04120 


4 


89 


5-11 


04130 


5 


93 bottom 


1-5 


04210 


6 


93 bottom 


19 - 23 


04210 


7 


94 


39 - 43 


04210 


8" 


94 


1-5 


04220 


9 


113 bottom 


1 - 10 


04320 


10 


114 bottom 


1-10 


04330 


11 


115 


15 , 16 , 17 , 19 , 21 


04330 


12 


115 


1-6 


04330 


13 


118 


1-10 


04410 


14 


119 


29-34 


04410 


15 


119 


35 - 40 


04410 


16 


119 


1-6 


04410 


17 


123 


9 , 10 , 18 - 21 


04510 


18 


123 


28 - 32 


04510 


19 


124 bottom 


1 , 2 , 3 , 5 , 7 


04530 


20 


124 bottom 


1/ - 20 


04530 



GENERAL i:n:structioxs 
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Ask your teacher for: 

PUNCH CARD 
PROGRAM CO.\TROL 
ANSWER MATRIX 

When you are ready at the PROGRAM COCTROL 

Insert, the PUNCH CARD in the holder 
Turn to the first page of the STUDY GUIDE 
Read all of ^he instructions 
Read the First Question 

Copy the question 

Do your work in your notebook 

Do all of the computation necessary 

Read all of the answer choices given 

Choose the Correct answer 

(remember, once you We punched the card 

it can^t be changed) 

Punch the card with the STYLUS 

Read the instruction on the PROGRAM CONTROL 
(it tells you which page to turn to) 

TURN TO THAT PAGE: 

If your choice is not correct you will 
be given additional hints, and will be 
directed to return to the question and 
to choose another answer. 

If your choice is correct then you will 
be directed to proceed to the next ques- 
tion located iramediately below, on the 
same page. 

If you have no questions to ask your teacher now, 
you can turn the page and begin. If you have 
already corapleted a SEGMENT turn to the beginning 
of the following segment; 



CHECK THE PAGE NUMBER BY LOOKING AT THE TABLE OF CONTENTS 



ERIC 



Volume IV Segment 1 Begins here: 
Obtain a PUNCH CARD from your instructor. In addition to the other 
identifying information that must be furnished by you, you are asked to 
punch out the following: 



48 


and 


50 


1 


6 


(Sequence Number) 


54 


and 


56 


0 


4 


(Type of Punch Card) 


60 


and 


62 




4 


(Volume Number) 


66 


and 


68 


0 


1 


(Segment Number) 



Your READING ASSIGNMENT for this Segment is pg: 86 - 88 . 

Now that "you have read about the procedure of solving equations by undoing 
the operations which formed them, you will be asked a series of questions 
to draw your attention to the more important points. 

1 
2 

Question 1 

Combine the similar terms and choose the expression equal to 

5x + 2a - X + 3b 

(A) 4x + 5ab (C) 4x + 2a + 3b 

(B) 5 + 2a + 3b (D) 5 + 5ab 



IV 



2 

T 

Your work is almost perfect. You seem to have made a mistake in combining * 
two y terms. Shouldn't the result of combining terms with y be an- 
other term with y ? 

This choice is not correct. 



Please return to page 23 and try^ question 4 again. 

2 



2 
2 

The ADDITION PRINCIPLE would be used to undo a subtraction. However, 
the equation had no subtraction in it. 

Therefore, this choice is not correct. 
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Please return to page 21 and try question 7 again. 

2 
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In order for terms to be 


similar 


the 


base and exponents 


while the coefficients can be different. 


For example, in reference 


to X 


these are similar: 


(1) 


2 

ax 


> 


bx^ 


(2) 


ax 


> 


bx 


(3) 


axy 


> 


bxy 


These are not similar: 








(1) 


2 

ax 




ax 


(2) 


ax 


9 


a 


(3) 


ax 


9 


ay 


Combining the similar terms 






3a2 


and 






-2a2 


we 


get 





2 

a 

The 

5a + 4a equals 
9a ' 

2 

Thus we have a + 9a - 1 

where the three terms are not similar, and must remain separate. 
Please proceed to question 3 below. . ! 

3 

Question 3 2 

Apply your knowledge to combine terms as far as possible: 

2 2 2 

2xy + 5x y + 3x - 2x y + 2xy 

2 2 

(A) Axy + 6x y (C) Axy -t- 5x 

(B) 7xS + 3x^ (D) Axy + 3xS + 3x^ 
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4 
I 

The ADDITION PRINCT to undo a subtraction, i: 

was no subtraction m na. equation. 

Therefore, this choice is not correct. 



Return to page Z7 and try question 6 again, 
2 

A 
2 

When you ccmbine the terms 

24.6 - 2,4 

you do get 

22.2 

However, you were asked to use the DIVISION PRINCIPLE; therefore, Uus 
choice Is not correct. You are right if you point out that yoa are 
Instructed to combine similar terms as the first step in solving an 
equatloHo However, this question asks you to apply the DIVISION PROPKRTV 
first, not to solve the equation. 

Return to page 24 and try question 9 again, 
2 



5^ 
i 

Since 2.3 was added to the left side of the equation, it is certainly 
correct to subtract it from both sides solving the equation. However, 
before doing that, you should have c. ' ad similar terms. 

This choice is not correct. 



Please return to page 29^ and try question 8 again. 



■ 5 
2 

•If X is used to represent the number, then 




would be a translation of 

" If cne-half a number is subtracted from 2 
This is not in agreement with the problem. 

Therefore, this choice is not correct. 



Please return to page _31 and try question 11 again, 
O 2 
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6 
1 

Similar terms are terms whose literal factors are the- same. 

You are correct in combining 5x and -x and getting . Howe 

since 2a ^ are not similar terms, they cannot be combined. 

Therefore, this choice is not correct. 



Return to page 1 and try question 1 again. 
1 



6^ 
2 

You have not made a mistake in logic, just in procedure. 
It is a proper procedure to get the letter tenus alone on one side of 
the equation, in order to solve the equation, but it is much more 
sensible to simplify the equation by first combining terms which can be 
combined • 

Since this choice did not do so, it is not correct. 



Return to page 18 and try question 5 again. 
2 



In order to be able to combine terms, they must be similar. 
Although terms such as 

7 

3x and 2x*" 

both contain an x , they are not considered siniilar terms. To be 

similar the variable of the base and its exponent must be the same« 

2 

Therefore, 3x is referred to as an x term while 2x is referred 
to an an " x squared term. 

2 

Did you think that a term coiitaining x and a term which contains 
only X are similar? 

Since they are not, this choice is not cor 

Please return to page 23 and try question 4 again. 

2 



I 
2 

The first operation which you should perform in solving an equation is 
tc combine similar ternms. You did a fine job in combining some similar 
terms, but what about the others? 

This choice is not correct. 



Please return to page 20 and try question 10 again, 

2 

IV 
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1 

You have apparently become confused about similar terms. 

If one term contains ^ 

a 

and another tern contains just 

a 

they are not similar and they cannot be combined. 
Ther ore, this choice :ls not correct. 



Return to page 1^ and try question 2 again. 
2 



8 

0 

The SLjr,..KALnON PRINCIPLE would be used to undo an addition, 
Howevc , Llie equation had no addition itc 

Therei , r iis choice is not correct. 



Return t -age _21 and try question 7 againo 
2 



9^ 
1 

The MULTIPLICATION PRINCIPLE would be used to undo a division. But 
there was no division in the equation. Then this choice is not correct. 



Please return to page 22 and try question 6 again. 

2 



9 
2 



You did a fine job of dividing each term on the left side of the 
equation by 6. But what happened to the right side of the aquation? 



This choice is not correct. 



Remember the basic rule: the DIVISION PROPERTY 



if, ax = b 

then, — = ^ 



or 



b 
a 



Please return to page 24_ and try question 9 again. 

2 
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1 

You are correct in using 5x and x as similar terms. However, you 
have forgotten that each term has a coefficient. 
You see, what you have actually said is: 

ax - X = a ■ and the correct rule is 

ax - Ix = (a - l)x 
l^Jhat is the coefficient of the tern -x ? 

Please return to page 1 and try question 1 again. 

2 



10 
2 

It is important to remember that only similar terms can be combined. 

2 

A term containing x is not similar to a term which contains 

2 

X y, 

and they cannot be combined. The variables of the base and their 
corresponding exponents must be identical in order for the terms to 
be similar. Therefore, the choice is not correct. 

Please return to page 3^ and try question 3 again. 

2 
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u 
1 

In order to get this equation, it is necessary to combine terms on the 
left side of the equation and also to add 2 m hoih -ides of tl., 
equation. But that involves two different operations. l^Jhich is the 
operation that you should perform first? Applying the correct first 
operation will give you the correct choice. 



Please return to page 18^ and try question 5 again. 

2 



11 
2 

You are right in combining similar terms before doing anything else 
witii the equation. But you have made a mistake. What is the coefficient 
of the term -m ? Yes it is -1 , but where does the decimal point 
belong in that number? Since the other coefficients contain decimal 
points, it is necessary that this also contain a decimal point. 



Please return to page 29 and try question 8 again. 

2 
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12 
1 



One of the other choices is ::orrect; thii^ is not. 

Remember, first locate the similar ts^rms and group them; and then 
combine the numbers each set. 



Please return to page 19^ and try question 2 again. 

2 

12 
2 

If we represent the number by x the problem is translated as 
Y X - 2 = 9 

Then, in solving the equation, we use the ADDITION PRINCIPLE to undo the 
subtraction of 2 . This does not give us the equstiion offered in this 
choice.' 



Please return to page 31 and try question 11 a^in. 

2 
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13 
1 

In order to combine terms, yo\x must convert all of the expression into 
individual terms. Therefore, it is first necessary to get rid of the 
parentheses, thi^. requires that you apply the DISTRIBUTIVE PROPERTY, 
The rule to remember is: 

a(b + c) = ab + ac 

Did you forget to distribute the multiplier each time? 

This choice is not correct. 

Please return to page 23^ and try question 4 again. 

2 



13 
2 

The left side of the equation is one quantity, even though it is made 
up of three terms* Consequently, it is necessary to apply the 
DISTRIBUTIVE PROPERTY when dividing this quantity by 6 . 

That is a + b + c = d when divided by k 

becomes (a + b + c)7 k^^djk by applying the DISTRIBUTIVE 

PROPERTY 

-u-v a.b.cd 
this becomes k k k " k" 

. Since you forgot the DISTRIBUTIVE PROPERTY, this choice is not correct. 



Please return to page 24_ and try question 9 again. 

2 
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14 
1 

The equation, which is in the form 

ax 
~h 

contains the operations of multiplication and division. Undoing them in 
reverse order from that in which they would be performed, we should 
first undo the division, but this requires that we use the MULTIPLICATION 
PRINCIPLE. Then this choice is not correct. 



Please 'return to page _21 and try question 7 again. 

2 



14 . . : - . • • 

2 . / ; . ■■ 

You should always' check a solution to detect a possible error in your 

method or in your computation. 

If we substitute M for x we get: 

• -5<4) + i7 - 4 = 35 ■ NOTE : means 

,20 ' +' 17 - 4 = 35 "does it equal?" 

' : . 37 - 4 = 35 

33 9^ 35 ' 

Since this does not "check" this choice is not correct. 

Please return to page 36^ and try question 12 again. 

2 
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11 
1 

Every term has a coefficient which has co be used vs^hen combining similar 
terms. What is the coefficient of -x? 

You also have forgotten that only similar tems can be combined^ 

2 a and 3b 
are not similar terms. 



This choice is not correct. 



Please return to page 1 and try question 1 again. 

2 



15 
2 

It is important to remember that only similar terms can be combined. 
Terms containing 

xy and x^y 

are not similar and they cannot be combined. The variables of the base 
and their corresponding exponents must be identical in order for zhe 
terms to be similar. 



EKLC 



Therefore, this choice is not correct. 



Please return to page _3 and try question 3 again. 

2 
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1 

Since the equation, which is in the form 

ax + b = c 

has two operations in it, multiplication and addition, it is necessary to 
apply the inverse operations to solve the equation. In performing 
operations, multiplication is done before addition. Therefore , in undoing 
the operation, we undo the addition first, and then the multiplication. 
Since division is the inverse of multiplication, it is the second 
principle to be used. 

Then this choice is not correct-. 

Please return to page _27 and try question 6 again- 

2 



16 
2 

The first operation which you should perform in solving an equation is 
to combine similar terms. Since you have not done that, this choice is 
not cojLrect. 

The principle which you have applied is a correct one, but it should not 
have been used until later. 



Please return to page 20^ and try question 10 again. 

2 

EKLC 



It is correct to combine terms first when wSolv/ln^ an equalion. 
However, it is only possible to combine simi i.-^r tenas* 
A term containing' a variable of the first degree cannot be similar to 
a Constant. Therefore, they cannot be combined. 

ax and a 

for example cannot be combined into one term and musi: remain as 

ax + a 
two terms, a binomial 

Tliis choice is not correct. 

Please return to page 29^"' and try question 8 again. 

2 

•17 
2 

If we represent the number by x , the problem is translated as 




Since the x has been multiplied by -y, when we wish to undo it, we 
1 * 

must divide by y • But this choice shows that there has been a 

1 

multiplication by y . Besides, the 9 and the 2 should be combined 
into 11 before any attempt is made to use the DIVISION PROPERTY . 

This choice is not correct. 



Please return to page 31 and try question 11 again. 

2 

IV 
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1 

In order to combine similar terms, it is first necessary to get rid of 
the parentheses. Then we have: 

3(x + 4y) + 5(x - y) + 2x^ = 
3x + 12y H- 5x - 5y + 2x^ = 
8x + 7y + 2x^ 

Therefoi-e, this choice is correct. 
Please proceed to question 5 below. 



1_8 
2 ' 

Question 5 

In solving the equation 

5m + 3m - 2 = 14 

choose the derived equation which should be the result of the first 
operation that is recommended. 

(A) 5m + 3m - 2 + 2 = 14 + 2 

8m - 2 =14 

(C) 8m = 16 

(D) m = 2 

IV 

o 
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19 
1 



Since 

5x and -x 

are similar terms, they can be combined. The Loefficient of 

-X is 1 

so that we get 

4x 

The remaining terms are not similar, and they cannot: be combined. 

Therefore, this choice is correct. 

In summary unless the terms are of the form: 

ax + bx 

that is 

ax + bx = (a + b)x 
or ax ~ bx = (a - b)x 

they can't be combined. 

Proceed to question 2 below. 



Question 2 

Combine the similar terms and choose the expression equal to 

3a^ + 5a + 4a - 2a^ - 1 

(A^ a^ + 9a ~ 1 

iL 1 

(C) 10^ - 1 

(D) None of these. 



19 
2 
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:ing the left side of the equation by 6 the DIVISION 



PP^^ or equations tells you to divide the right side by 6 also. 

side contains three terms. Then it is necessary to apply 
the jJl riVE PRINCIPLE and to divide each term by the 6 , Since 

y^^- that, the equation you have obtained is correct. Note 

tha not the preferred procedure you would use in solving the 

equ: cause you would first combine similar terms. However, it 

does ]^ :e a legitimate derived equation which will lead to the correct 
solut 



Plec :eed to question 10 below. 



2C 
2 

Ql , . 2 

Fc: uation 

31,2 + 5.4 = 17 + 1.2x - .3x 



apply the recommended procedure to find the first derived equation in 
solving for x . 



(A) 


36.6 


= 17 


+ 


1.2x - .3x 


(B) 


31.2 


+ 5.4 




17 + .9x 


(C) 


31.2 


+ 5.4 




17 = 1.2x 


(D) 


36.6 


= 17 


+ 


.9x 



IV 



-irri. lie equation has . operations in i ' , ::. ul ziplic iition and 

^n, it is necess^ r: tc apply the inv i cperations to solve 
■■he „quation. In performing operations, m -licati-m is done before 
:lon. 

erefore, in undoing "J^e operations, we unc^io the addition first, 
rh i. : j.s , ax + b = c 

- b = - b 
ax = c - b 

:c: equently, the first operation to be performed is subtraction, and 
choice is correct, 

.se proceed to question 7 below. 



21 

2 



U L=:3tion 7 

Jtj solving the equation 



I n - 21 



ncose which of the following transformation principles should be used 

fiir-i:. 

(A) Addition 

(B) Subtraction 

(C) Multiplicati :n 
(D) 



1 

If yo: ..low n order all the steps r-: ii.ar:: to solve c equatic , 

you Tv-i, cer ds result. However, you .-ere asked to £i-c rhe equation: 

which V.0 1(1 n. the derived equation res ; ::i-g from the f±r5~: recomn^ndeid 
opera-"- .1 

The -iq-oiat . have chosen Ls actual! the fourth step ir the solutic 



Ple^cr ^r^^^-jjcr. ro page 1^ and zzy questi:vri 5 again 

2 

22 
2 

In solvf.:-;. equaticn^ you should prc^eed as follc~: 

First; or'r.i-e similar terms on both sides of the eqL ixon. 
Second: ap.lj the ADDITION PRINCIPLE to get the y ter^n alone on one 
side of s^e equation. 

Thdrd: apply the DIVISIM ERraCIPLE remove the coefficient of the 
y term. 

When this ±s azne, you will ::^scover 'z^z.z the solution ±3 not in the 
set of:- "Tv^: this choice. 



r;£i::ur:2 :o page 43 



EKLC 



.on - aga-,n. 



IV 



23 
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ERIC 



It is important to remember that only simila: t-. ^rrs can be coiribined, 
Hie two terms containing 

combine to form 4xy 
The two teinns containing 

2 
X y 

combine to give 3x y 

The terms which contain just 

2 

are unlike any other and do not combine wzzi::i ^n;- of them* 
Therefore, this answer is correct. 

Please proceed to question 4 below. 



23 
2 



Question A 

Apply your knowledge to combine similar tetTis as fer as possible: 

3(x + 4y) + : - y) + 2x^ 

(A) 8x + 7y + 2>i^ 

(B) 8x + 7 + 2x" 

(C) lOx^ + 7y 

(D) 8x + 3y + 2x^ 



IV 



"-lie lefr side of r:-_r eqna:Zs.on contained fo:JT z~^.—:. r.^t which three were 
5i:nilar . 

rnen t^:--5 first sz^- 5ac--Ll_ 'z.a ro combine uh^e thr^v-: .ems. 
CcnnbiciLng 

J. 2- + 6.3in - ir. 
does give us 11 .5gi 

Then tliis choice is correct. 

Of couirse, it is possibJ^e tzo proceed dif£ere bur it is not wise. 

"Whenever you can, you shniiLd gather separate _r^i3£ ::nzo one packag . 
before dealing with then. 

Please proceed to question 9 belo^<r- 



.2 

Qusistion 9 

At. an alternate exercise, ^.^ply the 3IVISIC VRQ'^IBZY tiio the e :i3.ti- n: 

by + .4.6 - 2.4 = 11 
te solve for y ar^^i Hel;..::r tdie result of r h- orrEf: . -Ian. 





67 


+ 


22.2 = 12 


(3) 


y 


+ 


4.1 - .- = : 


(C) 


y 


+ 


24.6 - 2.4 - 2 


O) 


y 


+ 


4.1 - - 2 



17 



a soluci-n tc de,-^ct a possible error in you-r 



If we sucstiture - lor x » we 



9 ? 
5 ( - ) 1" - - = 35 NOTE: = means 



22 + 17 - -.4 ^ 35 " does it equal 



39 - = 35 



3- 4 35 

Zven though chis is nLcse to 35 , it is not acual to 35 
Ih-^ref ere, t'nis ch:.ace z^s not correct. 

Pl-^ase retun^. ::c page: 36 anc try questir:: 12 again. 



If we s-LLbstl"-t€ for p we get: 

GiA^eiL-: 5p + 3 + 2p = 5 

'i '5)+3+2(5) =5 



:5 + 3 + IC =5 



3v 5 

Sa.n:.a 3S does v-^r <:-,quai 



Pltease return :a page 39_ and ti-y ques:::i:jn 15 again, 

2 



IV 



1-2 
1 

In solving z. ..s r-.t..a" n, you shocilc proceed -^s follovs: 

First: coiroi:ne :_:r--^r terms on bczh sidesi of tr e equation. 
Secondr appi- th-^ 'rUE'riACTIO:" PROuIPlE to get trie tenm containing t 

alcne cn oiii= side of the equation. 
Hiird: applv the I VIS ION PEIl^CIPLE to reiircve tr^e coefficient ::f -he 

t t'^rm. 

ifcen you follow th£^£ sreps correctly, you vill find than rhis choice 
is not corre^:i. 



Please ren-rn t-- pa,g-e 33^ and try qiiestioni .^aLn. 

2 
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In orde: to s .vlve this e. :aation, proceed £I3 Poll :ws: 

Tinsu: caiEzine siinila;:* terms, 

3ec_ond: apply the ADDITION PRINCIPLE to get the x term alone on one 
sid-e, 

Thl.rd: a^F^Y DIVISION vRINc iPL£ lo r^ettii^/e the coefficient of x . 

"t^nen you tieu:xlet& t.aese ^^ars, you- will eLS.^over- that your solution 

do^ not agree with this choica. 



Please retuorn ~o page ^ and try question 17 again. 



The first step in the solution of an =quaftion should be co :o:r.bine 
terns on each side so as to simplify the equation. 

If we do tlaac, we ger exactly tthe ec-jiatiom offered in this choice. 
Tnen this choice Ls correct. 



Please proceed to qu ..tioz: 6 belci?. 

27 
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Question 6 

In solving the equatlcm 

6x + 2 = 5 

choose vliich c f th e following transformation primcii; les should be used 
first. 

(,A) ..addition 
(B) Subtractiom 
(€ )} Mul tip lic^ t i on 

CD)) Divisx^on 



IV 



i„u should always check a solution to detect a possible error in your 
IT. -chod or in your computation. 

Li we substitute 4.8 for x , we get: 

7 7 

5(4.8) + 17 - 4.8 = 35 Note: = means 

24.0 + 17 - 4.8 = 35 "does it equal?'^ 

41.0 4.8 = 35 

36.2 = 35 

Since this does not equal 35 this choice is not correct. 



Please return to page 36^ and try question 12 again. 

2 
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In order to solve the equation, you should proceed as follows: 
First: combine similar terms on both sides. 
Second: apply the SUBTRACTION PRINCIPLE to get 

the term with t alone on one side. 
Third: apply the DIVISION PRINCIPLE to remove 

the coefficient of t . 

l#ien you perform these steps, your solution will not agree with this 
choice. 



Please return to page 4_5 and try question 16 again. 

2 

IV 

EKLC 
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The equation contains a multiplication (by 2) and a division 
(by 3) • Following the principle that we undo the operations in the 
reverse order from that in which they would be perforF.ed, the first 
operation to undo is the division, and therefore, we use the MULTIPLICATION 
PRINCIPLE getting 

2n = 63 

While it. is possible to use the DIVISION PRINCIPLE first, it is not wise 
since that would give us 

1 21 
I"" " T 

Most students would agree that they prefer to avoid fractions when 
possible, and it certainly is avoidable in this case. Observe that if 
you apply the operations in reverse order when you solve an equation, you 
will get the easiest calculation as a result. 

This choice is correct. 

Pleastie proceed to question 8 below. 

2 

Question 8 

For the' equation 

5.2m + 2.3 + 6.3m - m = 23,3 
choose the derived equation which is the result of the first operation 
in the solution. 

(A) 10.5m • + 2.3 = 23.3 

(B) 5.2m + 6,3m- m = 23.3 - 2,3 

(C) 11.4m 2.3 = 23.3 

(D) 12.8m + 23.3 

IV ^ 
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It v:e substitute ^ 

2 2 



for p 5 we get: 



Given: 5p + 3 + 2p =5 

5(|) + 3 + 2(|) 1 5 
35 

^ + 3 + 7 =5 

17.5 +10 =5 
27.5 5 

Since 27.5 does not equal 5 this choice is not correct. 



Please return to page 39_ and try question 15 again. 

2 



30 
2 

In order to solve this equation, proceed as follows: 
First: combine similar terms 

Second: apply the SUBTRACTION PRINCIPLE to get 
the m term alone on one side. 

Third: apply the MULTIPLICATION PRINCIPLE to 

remove the fraction from the left side. 

Fourth: apply the division principle to remove 
the coefficient of m . 

When you complete these steps, you will discover that your solution does 
not agree with this choice. ■ 



Please return to page 37 and try question 18 again. 

2 
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The firsz: operation you should perform in solving an equation is 
to coEsine similar terms. Since you have done that completely and 
correcrAy^ this choice is correct. 



Please proceed to question 11 below. 

31 
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Question 11 

If 2 is subtracted firom one-half a number, the result is 9 . 
If an equation is written to solve this problem, apply your 
knowledge to find the first derived equation in the solution 
of the equation. 

(A) I X = 11 5 

(B) 2 - y X = 9 

(C) i ^ = 7 

(D) X = -|(9) + 2 



IV 
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In order to solve this equation^ you should proceed as follows: 



t ^ Combining similar 

terms 

o<( - 8 Subtracting 8 
from both sides 
Dividing by 2 
on both sides 



it follows from the SYMMETRIC PROPERTY that 
t - 5 

Since 5 is between and 6 , it follows taat this choice is correct. 
Please proceed tc question 17 below. 



Given: 15 + 4- l«8 + 3t 

18 = 8 + 2t 

10 = 2t 

5 = t 

Notice that if 

5 = t 



32 
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Question 17 

Apply your knowledge to find the correct statement about the solution of 
the equation 

5x + 7x - 2 + 2x = 12 

(A) ^even integers^ 

(B) x^ ^odd integers^ 

(C) x^ ^proper fractions^ 

(D) x^ ^improper fraction^ 



IV 
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In order to solve this equation, we use the following procedure: 

Given: 3y + 5y - 2 = 36 - 6 ^ A 

8y - 2 = 30 c<^+ 2 

8y =32 cx^T 8 

y = 4 

Note ; The symbol denotes a principle that applies to terms. 

The symbol denotes an operation that applies to both sides of 

the equation. In general it indicates the INVERSE OPERATION of 
the one involving the" quantity that is to be eliminated. 

Since your choice was an element of the set you picked, your answer is 
correct. 



Please proceed to question 14 below. 
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Question 14 

Apply your knowledge to find the true statement about the solution of 
the equation 

lOt - 3 + 4t + 19 - 3t = 25 

(A) t = 1 

(B) t < 1 

(C) t > 1 

(D) None of these. 

IV 



i 

Since the variable appears on both sides of the equation, you should 
begin by using the SUBTRACTION PROPERTY OF EQUALITY to remove the 
v^ariable from one side. Write the equivalent equation, resulting 
from applying the operation: 

o<^ -2x 

to the equation. 



Please return to page 40^ and try this question again. 

2 
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We don't agree. After simplifying the expression with the parentheses, 
we get 

3 + 8r + 4 = 18 + 3r 

Novv? collect like terms. 

To obtain an equivalent equation with the variables on the left side, 
subtract 3r from both members of the equation. Please continue. 



Please return to page 60^ and try this question again. 

2 



IV 



If you apply the propj^r principles to solve the equation, you will 
find that one of the other choices is correct. 



Please return to page 39_ and try question 15 again. 

2 



Using X to represent the number, we translate the problem as: 

2x - 5 + 9 = 88 
Then, combining terms is the next step, but it does not give this 
choice as the result. Therefore, this choice is not correct. 

Note that 5 less than twice a number is 

2x - 5 

not 5 - 2x 



Please return to page 42^ and try question 19 again, 

2 



35 
2 
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If we represent the number by x , the problem is translated as 

I X - 2 = 9 

Then this equation contains a division (by 2 ) and a subtraction 
(of 2 )c Undoing the operations in reverse order, we first take care 
of the SLL" traction by adding 2 tc Dth sides of the equation. Then 
we get thi equation offered in this choice, so that this choice is 
correct . 

We might no _ce that 



1 

2 ^ 



can be c:'n5:L.dered as x divided by 2 or as x multiplied by ; 
it has nc ect on the result, but there is a slight difference in the 
thinking i sd. For example: 



if ^ = 
a 



then V xiiu ! Li ply b; 



= ab 



while if ( — ) X = b 
a 



we divide by ( ^ ) 

1,1 , . 

— X r — = b 



1 

— X 
a 



a = ab 
= ab 



Since : division 
by a quantity is 
the same as 
multiplication by 
by the inverse of 
the quantity, 
f ( ^ ) = X ( a ) 



Please proceed to question 12 below, 
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Question 12 

Perform the calculation to find which choice is the solution of the equation 

5x + 17 - X = 35 

(A) X = 4 (C) X = 4.5 

(B) X = 4.4 (D) X = 4,8 

IV 
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In order to solve this equation proceed as follows: 

5x + 7x - 2 + 2x = 12 [c A 

14x - 2 - 12 «( + 2 

14x - 14 14 
X = 1 

Since this value is an element of the set .^c integers, this choice 
is correct. 



Plsase proceed to question 18 below. 



32 
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Question 18 

Apply your knowledge to find the correc: s:ratement about the solution 
of the equation 

3 4. 1 4. ^ 9 



(A) ^even integers^ 

(B) ^odd integers^ 

(C) ^proper fractions^ 

(D) ^improper fractions^ 



IV 
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Lt w represents William's age, 

2w + 5 

represents Bob's age. Then the correct translation of the prob^,. 

w + 2w H- 5 - 50 
Nov, the next step in the solution of this equation is tv Dmbii>- 
similar tcirms. But this does not give the equation of : is qho^-^. 

Therefore, this :r_oi is not correct. 

Please return to page 55^ and try question 20 again. 

2 
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You made a careless error. Before tihe third seep, you obtained the 
equation 

7y + 10 = 17 

You should now use the SUBTRACTION PROPERTY OF EQUALITY to. eliminate 
the 10 



Please return to page 55^ and try this question again. 

2 



39. 
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In order to solve this equa:zion, we proceed as follows: 

Given: iiOt - 3 + 4t + 19 - 3t = 25 - (Combining similar terms) 

lit + 16 = 25 «<^- 16 (Subtracting 16 from 

both sides) 

lit =9 K^T 11 (Dividing by 11 on both 



11 



sides) 



T len the correc: .lue of t is less than 1, and this choice is 
.correct . 



Please proceed to question 15 below. 



39 
2 

Question 15 

Perform the calculation to find which value is the solution of the 
equation 

5p + 3 + 2p = 5 . 

(A) 5 

(B) 3 y 

7 

(D) None of these. 



IV 



1 

Volume 4_ Segmen: 2^ begins here: 
ObLaxn a PUx\'CH CARD from : our : structor. In addition to the 
onr.nr ideniifying information t ..at laust be furnished by you, 
y-j are asked to punch ouc the f ollow .ng; 

,LUMNS; and 50 1^ 2 (Sc- uence Number) 

54 and 55 0 ^ (Tyre of Punch Card) 
60 and 62 0^ ^ (Volume Number) 
66 and o8 0^ 2_ (Segment Number) 

xoui: READING ASSIGNMENT for chis segment is pages 91 to 93. 
SUPPLEMENTARY NOTES: 

the p/Civious segmeai, you bec-aine familiar wiih a method for solving 
linear equations in one variable where the first operation to perform 
was to collect: like texms . This was then followed by an application of 
the ADDITION and SUBTRACTION PROPERTIES and the MULTIPLICATION and 
DIVISION PROPERTIES. 

Now, we will consider equations where the variable is found on both sides 
of rhe equation. 

You will now be asked a series of questions to draw your attention to the 
more important points. 

40 
2 

Perforin the first two transf onnations ' that are necessary to simplify the 
equation and select the letter next to the resulting derived equation 

5x - 8 = 2x + 3 
(A) 3x = 5 (B) 3x = 11 

(C) 7x = 11 (D) 1^=1 

IV 
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Please note that 

4(2r + 1) = 
8r + 4 

The number immediately before, a parentheses multiplies each number 
within the parenthesis. 

This is an example of the DISTRIBUTIVE LAW 

a(b -h c) = ab + ac 



Please return, to page 60^ and try this questiom again. 

2 



2 

We don't agree. Did you begin; ^ simplifyiing the expression with the 
parentheses? That should be rroe first st.ep. 
Please note that 

3(5 + 2s) = 15 + 6s 
and 13 (s + 3) = 13s + 39 by applying [^D (the 

DISTRIBUTIVE LAW) 

Please return to page 5C^ and try this question again. 

2 
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In order co solve this equation proceed as follovjs: 



Given; rm + l-m + f = 2 [c'^A 

5 5 4 



1 a. 1 

T m + T 



5 ■ 4 = 2 K ^ 



7m = 35 7 



m 



4 

5 

4 



Then m is an improper fraction and this choice is correct. 

If you find that the arithmetic with fractions is very difficult for you, 
it will be necessary to ask your instructor for some special instruction 
on fractions. 

Please proceed to question 19 below. 

42 
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Question 19 

If 5 less than twice a number were increased by 9 , the result would be 
88 c If you write an equation to solve this problem, apply your knowledge 
to find the derived equation resulting from the first operation performed. 

(A) 14 - 2x = 88 (C) 5 - 2x = 88 

(B) 2x + 4 - 88 (D) 2x - 5 = 79 



IV 
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Good, we should always check a solution to detect a possible error in 
method or computation. 



Given: 5x 



+ 17 - 



X 



= 35 Let X = 4.5 



5(4-5) + 17 - (4.5) =35 Note ; The symbol = 



22.5 + 17 - 4.5 
39.5 - 4.5 

35 



35 means " does it equal? " 

7 

= 35 
= 35 



To solve the original equation, we should use the following procedure 
and format . 

Given: 5x + 17 - x = 35 [C ^ A Use the COMMUTATIVE and ASSOCIATIVE 

4x + 17 = 35 <k('- 17 PROPERTIES to combine like. 

terms. Use the SUBTRACTION 
PROPERTY OF EQUALITY and 
subtract 17 from both sides 
of the equation. 
Use the DIVISION PROPERTY OF 
EQUALITY and divide both sides 
of the equation by 4 



4x 



= 18 <^ 4 
= 4.5 



Please proceed to question 13 below. 



Question 13 

Apply your knowledge to solve the equation 

3y + 5y - 2 = 36 

(A) (0,1,2} (C) 

(B) (1 , 2 , 3} (D) 

IV 
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(1,3,5} 
(4,6,8} 
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'^^e don^t agree- 

The given equation is 

y 4- 8y 4- iO = 2y -f 17 

oci»r.». by combining the like terms on the left side of the equation, 
Vdij will get: 

9y 4- 10 = 2y 4- 17 

^'A,ar property of equality should you use to have the variables appear only 
oa the left side of the equation? 
» cnslder - 2y 

Please return to page 52 and try this question again. 

2 



2 

To obtain the solution set of an equation, we first isolate the variable on 
the left side of the equation. 

Sxnce the variable also appears on the right side, it is necessary to apply 
che property of equality which will remove it from the right side. 
Whac will accomplish this? 



Q Please, return to page 5_7 and try this question again. 

ERIC 2 
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2 

If we substitute y for p , we get! 



Given: 5p + 3 + 2p =5 

5(y)+3 + 2(|) = 5 

1^ 4- 3 1 5 



7 



9 

3 =5 



5 =5 

Then this choice is correct. 

It would be more efficient to solve the equation: 



5p + 3 + 2p = 5 [ A (Combining similar terms) 

7p -i- 3 = 5 c<^- 3 (Subtracting 3 from 

both sides) 

7p = 2 o<^7 7 (Dividing by 7 on both 

2 sides) 

P = -y 



please proceed to question 16 below, 
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Question 16 

Apply your knowledge to find the true statement about the solution of the 
equation 

15 + 4-1 = 8 + 3t-t 



(A) t < 2 (C) 



(B) 2 < t < 4 (D) 



IV 
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Well it looks like you handled the problem of the 5x and 2x being o 
opposite sides of the equation without any difficulty. But a similar 
problem presented itself with the - 8 and the + 3 also on opposite 
sides. Don't you agree that ^+ 8 would be a good method of taking c 
of that? 



Please return to page 40 and reconsider the problem. 

2 
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We don't agree. 

Let us do a similar question together. Find the solution set of the equation 
7x - 28 = 3x °<(- 3x To get the variables on the left side 

of the equation, we have to add the 
inverse of 3x to both members of the 
equation. 

'♦^ - 28 = 0 ^+ 28 Next, we add 28 to both sides. 

= 28 *K^T 4 Finally, we divide by the coefficient 

of X 



4x =28 
4 4 



Please return to page 62^ and try this question again. 



IV 



Using K to represent the number, we translate the problem as 

2x - 5 + 9 = 88 

Did you forget that 5 less than twice a number is 

2x - 5 not 5 - 2x? 

This choice is not correct. 



Please return to page 42^ and try question 19 again. 

2 
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We don't agree with your choice. How did you start this question? 
The first step is to write a derived equation with the variables appearing 
only on one side. You accomplish this by using the SUBTRACTION PROPERTY 
OF EQUALITY and subtract 4m from both members of the given equat ^n. 
Then you should eliminate the +4 , and finally eliminate the coefficient 
of the variable m 

In each operation be careful to choose the "inverse" of the quantity that 
you are attempting to eliminate. 

Before you are satisfied with your choice, you should check your answer 
by substitution in the original equation. 



Please return to page 54_ and try this question again. 

2 



FRirv 



48 
1 



If w represents William's age, 

2w + 5 

represents Bob^s age. Then the correct translation of the problem is 

w + 2w + 5 = 50 

Now the next step in the solution of this equation is to combine similar 
terms by using the COMMUTATIVE and ASSOCIATIVE LAWS, symbolized by 

[ c A ^ 

giving us 3w + 5 = 50 

Therefore, this choice is correct. 



You have now finished Segment 1 . Hand in the PUNCH CARD. 
You should enter in your NOTEBOOK the following; 

In solving equations, fellow these steps: 

(1) Combine similar terms [ C A 

(2) Apply the ADDITION or SUBTPACTION PRINCIPLES to get . 
only terms with the variable on one side, and only terms 
without the variable on the other side. 



e.g. X - a = b 

X = b + a 



X + a = b o<^- £ 
X = b - a 



(3) Apply the MULTIPLICATION PRINCIPLE to remove any 
fraction from the coefficient of the variable. 



e.g. ^ I, ^ 

— = b oc^a 
a ^ 



X = ab 



(4) Apply the DIVISION PRINCIPLE to remove the coefficient 
of the variable. 



e.g. ax = b c<^-7< 



b 

X = — 
a 



You should now be able to complete HOMEWORK ASSIGNMENT Number 4 , problems 
1-4 

IV 
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You made a hasty decision. 

One of the letters does have thi^ correct answer next to it. 



Please return to page 55^ and try this question again. 

2 
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To eliminate a term, we choose the additive inverse of that term and 
apply the ADDITION OR SUBTRACTION PROPERTY. 

You used the wrong property of equality. The inverse of 

+ 2x is - 2x 



Please return to page _57^ and try this question again, 




IV 
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Very good. You made the correct choice. \;hat procedure do we follow? 
men an equation contains parentheses, begin by simplifying these 
expressions . 



Thus, 



we get: 



3 + 4(2r + 1) = 18 + 3r [ D 



3 + 8r +4 = 18 + 3r 
8r +7 = 18 4- 3r 



5r +7 =18 



o<(-3r 



5r 



= 11 



this means that we 
will use the 
DISTRIBUTIVE PROPERTY, 
Collect 

Subtract 3r from 
both members of the 
equation. 

Subtract 7 from both 
members of the equation 



Pleas? go on to question li below. 
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Ques tion 4 

Perform the necessary transformations and select the letter next to the 
equation that is equivalent to the equation 



12s + 3 ( 5 + 2s ) 



13 ( s + 3 ) . 



(A) 5s 



(C) 4s 



(B) 4s 



24 



(D) 5s = 24 



ERIC 
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Using X to represent the numberj we translate the problem as 



2x 



5 



9 



88 



Then the next step should be to combine similar terms, but that is not 
what you did. Your procedure is foolish, not incorrect. But if we are 
to learn to do an efficient job of solving equations, we should perform 
operations in the best possible order. 

Therefore, this choice is not correct. 

Please return to page 4^ and try question 19 again. 

2 



Your choice is incorrect. 



It appears that you're a bit confused. 



Please study the example on page 91 of your reading assignment. 



51 
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By this time you should understand the routine that should be followed 
to solve equations with unknowns on both sides of the equals sign. 

Let's review once more: 

First: Apply the ADDITION or SUBTRACTION PROPERTY to remove the 
variables from one side ( it doesn^t matter which ) and assemble 
them on the other side. 

Second: Remove any constant terms from the side that now has the 
variable by applying the inverse and using the ADDITION or 
SUBTRACTION PROPERTY again. 

Finally: Remove the coefficient of the variable by choosing its 
inverse and apply the MULTIPLICATION or DIVISION PROPERTY. This 
value then, of course, should be checked by substituting it for 
the variable in the original equation. 

Please return to page 65 and tackle this problem again. 

2 

2 

This problem might seem complicated, but really it is very similar to the 
others that you have just done. The only new feature is the additional 
set of parentheses. Once they have been eliminated by the application of 
the DISTRIBUTIVE LAW, you should be back in familiar surroundings. You 
will collect like terms, then maneuver the variables to one side and the 
constants to the other until you find the value of the variable, which you 
check. 

Please return to page _76 and try this question again. 

2 
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We do not agree. One of the letters does have the correct answer next 
to it. 

Remember, transform the equation so that the unknowns are on the same 
side. Then eliminate the coefficients by using the DIVISION PROPERTY. 



Return to page _57 and try this question again. 
2 
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After clearing parentheses, the given equation becomes 

12 + 16 - 8y = 6y 

Observe that the variables are on different sides of the equality sign. 
Furthermore, by the RELEXIVE PROPERTY OF EQUALITY, 
( Remember? if a = b 

then b = a ) . . . . the equation can be written, 

6y = 12 + 16 - 8y 

Please continue. 

Return to page 59 and cry this question again. 

EKLC IV 
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Very goodc You made che correct choice. We have to find the solution 
set of the equation 

9 k - 24 = 3z 

Our first objective Is to obtain an equivalent equation with the variables 
appearing only on one side of the equation. 

92 - 24 ^ 3z o/- i Subtracting 3z from both members, 
6z - 24 = 0 c<^+ 24 Now, we add the inverse of - 24 , 

namely, + 24 to both sides, 
6z = 24 o<^-^ 6 Dividing both members of the equation 

by the coefficient of the variable, 
z = 4 i 

which is the solution set. This should be checked: 

9 ( 4 ) - 24 I 3 ( 4 ) 

36 - 24 = 12 

' 12 = 12 

Please go on to question 7 below. 
54 

2 ^ 
Question 7 

Apply the proper principles and choose the set that contains the solution 
set of the equation as a subset. 

8m + 4 4m + 16 

Select the letter next to the correct answer, 

(A) (12 , 14 , 16} (C) (4,5,6) 

(B) { 7 , 8 , 9} (D) (l , 2 , 3} 

IV 
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Very good. You made the correct choice. Since the variable appears on 
both sides of the equation, you begin by subtracting 2x from both 
members of the equatio.: . Thus. 

5x - 8 = 2x -f 3 2x 

3x - 8 = 3 ^+ 8 Next, ve use the 

3x = 11 ADDITION PROPERTY of 

EQUALITY to eliminate 
the 8 

Now, if we were asked to complete the problem we would eliminate the 3 by 
.using the DIVISIG^N PROPERTY: 

3x = 11 3 

?. 

' 3 

Please go on to question 2 below. 

55 
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Question 2 

Perform the first three transformations that are necessary to slmrilify 
and select the letter next to the derived equation. 

y + 8y + 10 = 2y + 17 



(A) 7y = 27 (C) 7y 



(B) lly = 7 (D) None of these, 



ERIC 
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Using X to represent the number, we translate the problem 

2x - 5 + 9 = 88 
Then the next step is combining terms, which gives us 

2x + 4 = 88 

7i."herefore, this choice is correct. 



Please proceed to question ■? be.ow. 
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Ques tion 20 

Bob's age is 5 years more than twice William's age. If the sum of 
their ages is 50 and w represents William's age, apply your knowledge 
to find the first derived equation in the solution of the equation which 
represents the conditions of the problem. 

(A) 2w = 45 

(B) 3w = 55 

(C) 3w + 5 = 50 

(D) 2w = 55 



IV 
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Very good. You made the correct choice. The fir^Jt step is to simplify 
the expression with the parentheses. Thus, we have 

12s + 3(5 + 2s) = 13(s + 3) [ D 

12s + 15 + 6s = 13s + 39 [ C A Next we combine like terms, 
18s +15 = 13s + 39 <^ 13s To get the variables on the 

left side of the equation, 
we subtract 13s from 
both members , 

5s + 15 = 39 ^ 15 Finally, we subtract 15 

from both sides and obtain 

5s = 24 

Please go on to question 5 below. 
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Question 5 

Apply your knowledge and find the solution set of the equation 

7x = 45 + 2x 
Select the letter next to the correct answer. 

(A) {8} 

(B) {5} 

(c) {9} 

(D) None of these. 

IV 



If you examine this equation, you will see that the first operation is to 
eliminate the parentheses. Of course, you realize that this calls for the 
application of the DISTRIBUTIVE lAW. 



Now, this ii, true even if " a " happens to be a fraction. 

Once this has been accomplished then you will find that you have to collect 
like terms. From this point on it is just like the problems that you have 



Of course, you must always check your result by substitution. How else 
will you know whether you are right or wrong? You won't always have us 
to point out your mistakes. 

Now return to page 68^ and do this problem correctly. 

'2 



How do we simplify an expression with more than one symbol of inclusion? 
Recall that the expression within the innermost symbol is simplified first. 
This is merely a repeated application of the DISTRIBUTIVE LAW. 



a(b + c) = ab + ac 



been doing. 
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2 



[2 + 3 ( X + 4 )] 



[ D 



2 



[ 2 + 



3x + 12 ] 



[ C 




2 



[14 



3x 



[ D 



28 



6x 



Please return to page 66_ and continue the solution. 



2 
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Very good. You made the correct choice. We have to find the solution 
set of the equation 

12r - 3 = 4 - 2r 

12r - 3 = 4 - 2r o<^+ 2r We begin by adding 2r to both 

members of the equation. 



14r - 3 = 4 



o<^+ 3 We add 3 to both members of 



the equation, 

14r = 7 «=<^7 14 Dividing by the coefficient, 14 



_7 
14 

1 
2 



Please go on to question 9 below. 
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Question 9 

Apply your knowledge and find the solution set of the equation, 

12 + 8 ( 2 - y ) = 6y 
Select the letter next to the correct answer. 

(A) (^4} 

(B) ( 2} 

(D) None of these. 



ERIC 



IV 



ERIC 



60 



Very good. You made the correct choice. We have the equation 

y -f- 8y + 10 = 2y + 17 [ C A After combining like terms, 

we get 

9y + 10 = 2y + 17 2y Next, we subtract 2y from 

both members of the equation, 
7y + 10 = 17 ck/- 10 Finally, 10 is subtracted 

from both members of the 
equation, and we obtain 
7y = 7 which is your choice. 

Of course, to complete the process of finding the value for y we divide 
both sides of the equation by 7 • 

7y = 7 o<^ 7 
y = 1 

which we should verify by substitution. 
Please go on to question 4 below. 

60 7" 
2 

Question 4 

Perform the necessary transformations and select the letter next to the 
equation that is derived from the equation 

3 + 4 ( 2r + 1 ) 18 + 3r 

(A) 5r = 11 (c) 5r = 14 

(B) llr = 21 (D) 3r = 11 



IV 
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Since the rest of the problem is routine the difficulty is probably in 
the application of tne DISTRIBUTIVE LAW. 

Basically^ it is stated: 

a(b + c) =ab + ac 

Now when any of those letters are replaced by fractions, the rule still 
holds 

o , b , c . 8b . 8c 

e.g. 8(2 + 4) 2" 4~ 

= 4b + 2c 

With this refresher in mind, return to page 22 and tackle the equation 

2 

again . 

61 
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You can discover for yourself whether you made the correct choice. 

Take the number 11 that you chose, double it and add 5 . What do 
you get? 

Re-read the problem and interpret the relations given into algebra. 
You know, this is the hardest part of algebra. 




Please return to page _78 and try this question again 

2 

IV 
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Very good. You made the correct choice. We have to find the solution 
set of the equation 

7x = 45 + 2x 

7x = 45 + 2x o<^- 2x Since we would like to have the variables 

on one side of the equation, we subtract 
2x from both members. 

5x = 45 *K^7 5 Now using the DIVISION PROPERTY OF 

EQUALITY to eliminate the 5 , we get 

X - 9 

Please go on to the next question, below. 

62 
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Question 6 

Apply your knowledge and find the solution set of the equation 

9z - 24 = 3z 
Select the letter next to the correct answer. 

(A) (4) 

(B) { S) 

(c) (e) 

(D) None of these. 

IV 



ERIC 
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We do not agree. 

One of the letters does have the correct answer next to it. 
Ple:.t:e reconsider. Review each of your steps. 



Return to page 68^ and try this question again. 

2 



This problem is presented to give you one more chance to simplify 
parentheses in the course of solving an equation. 

2 2 

Wow wouldn't it be smarter to change (9 - 4 ) into ( 5 ) than 
to attempt to multiply (9-4) by (9-4) ? 

The left side of the equation is another of the type requiring a double 
use of the DISTRIBUTIVE LAW. That i " is merely the final multiplier. 



63 
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Don't forget to collect like terms between the two uses of the [D 



Return to page _7£ and do the problem correctly, 
^ 2 



IV 
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We don't agree. Please read a problem a few times until you are thoroughly 
familiar with what is given and what is required. Then, let x equal 
the quantity that is being sought. Translate the phrases of the problem 
into algebraic expressions, then put these expressions into equation form. 
Find the solution set of this equation, and then check the answer you get 
with the conditions of the problem. 



Return to page 82^ and try this question again, 
2 
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The choice you made is incorrect. 



The sum of 31 and 35 is 66 , but the difference between 
these two numbers is 4 and not 8 



Return to page 7^ and try this question again, 
2 
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Very good* You made the correct choice • We have to find the solution 
set of the equation 

8m + 4 + 4n + 16 

We begin by writing an equivalent equation with the variables appearing 
on the left side only* Thus^ 

8m -r 4 = 4m + 16 4in 

4m + 4 = 16 CK^- 4 Next, we subtract .4 from both 

TTf^mbers of the equation, 

4in = 12 ^K^T ^ Finally, we divide by the coefficient 

of the variable, 

ni = .3 

Of course, we check by substituting this value in the original equation 

8(3)+4^4(3) + 16 

24 + 4 = 12 + 16 

28 = 28 \/ 
Please go on to question 8 below. 
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Question 8 

Apply the proper principles and find the solution set of the equation, 

12r - 3 = 4 - 2r , 
Select the letter next to the set that contains the solution set as s. 
subset. 

(A) ^ ' 3 ' |lO ' 10 ' loj 

(B) {2,3,4} (D) . (6 , 8 , 10} 



Er|c IV 
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Very good. You made the correct choice. We have to find the solution 
set of the equation 

16 ( Z _ 1 ) = y + 40 



4y - 2 
3y - 2 
3y 
y 

Of course we check this : 



[. D 

y + 40 o<^- y 
40 <<^+ 2 
42 3 
14 



16 (- 



14 



1 ' 

•3- ) = (14) + 40 Note: We don't use the 



16 ( 



28 
8 



2 ( 27 ) 



1 ' 

|) =^ 54 



54 



54 



54 



54 



DISTRIBUTIVE LAW in the check, 
but instead simplify the terms 
inside the parentheses first. In 
this way, we will catch any error 
made in applying the law. 



Please go on to question 13 below. 
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Question 13 

Apply your knowledge and find the solution set of the equation. 



2 [ 2 + 3 ( X + 4 ) ] 



52 



Select the letter next to the set that contains the solution as a sub-set, 



(A) 



(s , 10 , 12} 



(C) 



14 17 
3 ' 3 



19_ 
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(B) 



7_ 



9_ 
5 



'J 



(0) {: 



6} 



IV 
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Please note that 

8 ( 2 - y ) = 16 - 8y 

The number immediately before a parenthesis, multiplies each term inside 
the parenthesis. This is that old familiar rule the DISTRIBUTIVE PROPERTY 
OF MULTIPLICATION over SUBTRACTION: 



a(b<-c) =ab 



ac 



Return to page 59_ and try this question again. 
2 
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Start by letting x equal the required number. Then, double this number 
is 2x . If 5 is added, you now have 

2x + 5 

Can you write the equation? 




Return to page 78 and try this question again. 
2 

IV 
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Very good. You made the correct choice. We have to find the solution 
set of the equation 

4 ( X + 2 ) + 5 = 2 ( 3x - 4 ) + X 

4(x + 2) + 5 = 2(3x - 4) + X [ D Clearing the parentheses, the 

above equatio- becomes 
4x + 8 + 5 = 6x - 8 +x [c'^A Now, "we combine like terms and 

obtain 

4x + 13 = 7x - 8 [ R 

Since 7x is greater than 4x you may find it convenient to use the 
REFLEXIVE PROPERTY OF EQUALITY and write the above equation as, 

7x - 8 = 4x + 13 o<^- 4x Next, we subtract 4x from 

both members of che equation, 

3x - 8 = 13 o<^+ 8 

3x =21 3 

X = 7 

Please go on to question 11 below. 
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Question 11 

Apply the usual principles and find the solution set of the equation, 

2(k + r) -3=j(12 + 9k) 
Select the letter next to the set that contains the correct answer. 



(A) . 1 , 1 . 1 j (C) 



1 A iL 1 

2 ' 3 ' 9 ' 4 



(D) None of these. 

IV 



Did you check your answer with the conditions of the problem? 

If the number 8 is tripled and then diminished by 4 , you get 

24 - 4 = 20 
If 8 is doubled and increased by 12 , you get 

16 + 12 = 28 

Since 20 cannot equal 28 , your choice is incorrect. 

Please return to page 82^ and try this question again, 

2 
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Please pay close attention to the following statement. 

If two numbers differ by 8 , then one numbex is 8 more than the other. 
If X denotes the smaller number, 

then X + 8 will denote the larger one. 

Please continue. 



Please return to page 74_ and try this question again. 

2 

IV 
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Good. Your choice is the set that contains the correct answer as a sub-set. 



2 


[ 2 




3 C x 


4- A 1 

T ^ J j 




r n 
L u 


on the innermost parenthest 


2 


[ 2 


+ 


3x 


+ 12] 


52 


[ C^A 




2 


[ 14 


+ 


3x ] 




52 


[ D 


once again 




28 


+ 


6x 




= 52 


o^- 28 










6x 




= 24 


<^ 6 










X 




4 






Of course, 


we 


check; 


but we don' 


t use the 


[ D 


principle in the check 


because if 


we 


made a 


mistake in 


the solution, we' 


'd probably make the same 



mistake in the check and we would have an erroneous check 
So it looks like this : 

2 [2 + 3(4 + 4)] = 

2 [2 + 3(8)1 I 

2 [ 2 + 24 ] I 

2 f 26 ] I 

52 



52 (Simplifying within the parentheses.) 
52 
52 
52 
52 
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Ques.tlc ?. _ 14 

Apply your knowledge and find the solution set of the equation 
-|[4 + 6(2x + l)] = (9-4)^ + x 
Select the letter next to the correct answer. 

(A) (4) (C) (^} 

(B) {2) 



(D) None of these. 



IV 



1 



We do not agree. 



One of the letters does have the correct answer next to it. 



Return to page 59_ and try this ouestion again. 
2 
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To get started, denote the number of 25i^ stamps purchased by x, and 
since there were twenty stamps in all, there would be 20 - x left 
for the number of 5C stamps purchased. Now, consider the following 
question: 

What is the cost in pennies of all the 25c stamps? 
What is the cost in pennies of all the Sc stamps? 

Yes, 

25x * cost in pennies of the 250 stamps, 

5 ( 20 - X ) = cost in pennies of the 5^ stamps. 

Can you now write an equation? 



EKLC 



Return to page 83 and try this question again. 
2 

IV 
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We do not agree. 

If you took the trouble 
discovered for yourself 

If 14 is doubled and 



to check the choice you 

that 14 cannot be the 

then increased by 5 , 

28 + 5 = 33 



made, you would have 
answer . 

we get 



Return to page JS^ and try this question again. 
2 
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Since the length is expressed in terms of the width, you should let 
X denote the width of the rectangle. The length is one inch more than 
twice the width. Hence, the length is 1 more than 2x or as the 
expression 

2x + 1 

The problem then gives a relationship between the length and the width. 
Re-read the problem. 

Can you now vrite an equation? Alright, now solve it. 

Return to page 77_ and try this question again. 
2 



Very good. You made the correct choice. We have to find the solution 
Get of the equation, 

2(k + 4)-3=y(l2 + 9k) [D Simplifying the 

expressions with the 
parentheses 



2k + 8 


- 3 = 


4 


+ 


3k 


t C^A 


2k + 5 




4 


+ 


3k 


o<- 2k 


5 




4 


+ 


k 


4 


1 








k 





Please go on to question 12 below. 
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Question 13 

Apply the appropriate principles and find the solution set of the 
equation, 

16 ( |- - "I ) = y + 40 

Select the letter next to the set that contains the solution set as a 
subset. 

(A) (24 , 32 , 40} 

(B) {l2 , 14 , 16} 

(C) { 2 ,4,8} 
•(D) (39i , 40i , 42 A} 



IV 
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Very good. You made the correct choice. 

Part I: The Variables: 
We begin by 

letting X, = the required number. 

This number tripled and diminished by 4 

is represented by 3x - 4 

This number doubled and increased by 12 

ir . /presented by 2x + 12 

Part II: The Relationship: 

The resulting numbers are equal. Therefore, we have the 
equation 3x - 4 = 2x + 12 

3x - 4 = 2x + 12 o<^- 2x-. 

.X - 4 = 12 ^+ 4 

X = 16 

Part III: 

We check with the English rather than the equation, 
16 tripled = 48 

diminished by 4 = 44 
16 doubled = 32 

enlarged by 12 = 44 
This checks with the original problem. 
Please go on to question 17 below, 
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Question 17 

Apply your knowledge and select the letter next to the correct answer 
to the following problem: The sum of two numbers is 66 and their 
difference is 8 ; fi:id the numbers. 

(A) 31 and 35 

(B) The smaller number is 8 

(C) The larger number is greater than 35 

(D) The smaller number is greater than 30 . • 
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Very good. You made the cor.cect choice.. 
Part 1: The Variables: 

Since together, chey have twency-f marbles, we t.an 

let X = the number of marbles that. Fred started uiih 
24 - X - che number '^t marbles that All scar ted v-iib 
Now, after All gives Fred one marble, 

X + 1 = rhe number that Fred now has 
23 - X = the number that Ali now has « 

Part II: The Relationship: 

Since Fred's new amount is twice the new amount that Ali has ^ 
we have the equation. 



X 


+ 


1 = 


2 ( 23 - X ) 


[ D 




X 


+ 


1 = 


46 - 2x 


<. 


2x 


3x 


+ 


1 = 


46 


<- 


1 


3x 






45 


< 


3 


X 






15 







Thus, Fled had 15 marbles to start, and Ali had 24 - 15 or 9 to 
start , 

You have now finished this segment. Hand in your PUNCH CAED. 

You should nov: be able to complete the following problems from your 
HOMEWORK ASSIGNMENT. 

Problems 5,6,7, and 8 
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Very good. You mad^ the correct choice. We have to find the solution set 
of the equation, 

12 + 8 ( 2 - y ) = 6y 



12 + 8 ( 2 - y ) = 6y 



[ D 



12 + 

28 

we can write 



16 - 8y = 6y 
- 8y = 6y 



[ C 
[ R 



6y = 28 - 8y o<^+ 8y 



we obtain 14y = 28 

we get y = 2 

This value is then checked: 

12 + 8 ( 2 - (2) ) ^ 6(2) 



14 



12 + 8 



( 0 ) 
12 



12 
12 



Please go on to question 10 below. 



Clearing parentheses, 
using the DISTRIBUTIVE 
LAW. 

By the REFLEXIVE PROPERTY 
OF EQUALITY, 
Adding 8y to both 
members of the equation. 
Dividing by 14 , 
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Question 10 

Apply the proper principles and find the solution set of the equation 

.4(x+-2)+5 = 2(3x-4)+x 
Select the letter next to the correct answer. 



(A) {7|} 

(B) {5} 



(c) (1} 

(D) (7} 
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Very good. You made the correct: choice. ^ 
If the sum of two quantities is given and one of the quantities is 
denoted by x , then the other quantity is denoted by that sum minus x 

Thus, 

Part I: The Variables: 

Let X = the number of 25c stamps purchased, 

20 - X = the uamber of 5c stamps purchased. 

The value of the stamps expressed in pennies is 25x for the 
25c stamps, and 5 ( 20 - x ) for the 5c stamps. 

Part II: The Relationship: 

the total value is $2.80 . 

25x + 5 ( 20 - X ) , and this is equal to $2,80 « 
Hence, we have the equation, 

25x + 5 ( 20 - X ) = 280 [ T- 

25x + 100 - 5x = 280 [ C A 

20x + 100 = 280 100 

20x - 180 ^7 20 

X =9 
20 - X =^ li 

Thus, che purchase consisted of nl;\i 25c :;S and 

eleven 5c stamps. 
Please go on to question 19 below. 

Question 19 2 

Apply your knowledge and select the letter next to the correct answer 
to the problem: The sum of the length and width of a rectangle is 34 inches r 
The length is 1 inch more that twice the width. Find the dimensions of the 
rectangle . 

(A) The dimensions are fractions. 

(B) The length is less than 2i inches. 

(C) The width is greater than 12 inches. 

(D) The length minus the width is 12 inches. 



IV 
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You picked the right choice en-'.'' time. 
Let's run through the techiu gain. 



2 + 6 


(. 2x + 1 / 


J = ( 9 - 4 ) 


+ X 


[_C A 


if + 6 


( 2x + 1 ) 


] ■ 


+ X 




IB- 


12x + 6] 




+ X 






12x] 


25 


+ X 




5 + 


6x 


25 


+ X 




5 + 


5x 


25 




< - 5 




5x 


20 




<^ 5 




X 


4 






substituted for x 


on any of these lines . If 


the result 



is a true statement, then each line following is assumed to be true. 
Therefore, when: we chB"ck in the first line, we prove the entire problem. 

Please proceed to question 15 below. 
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Ques tio n 15 

Apply your knowledge and select the letter next to the correct answer to 
the following problem: When a number is doubled and then increased by 
5 , it equals 17; find this number. 

(A) 11 

(B) Greater than 11 , but less than 14 . 

(C) Less th?. 8 , but greater than 5 . 

(D) K 



IV 



We don't agree. Always uhe.K ■. : 
the smaller number is greater rl.sr. 
than 38 . Hence, the sum v;ui:ld r»e 
the condition of the problem. 



Please return to page M_ and cry this quss:,.i:n ag^in. 

2 
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We don * t agree. 

To get started, consider. 

Part I: The Variables: 

l^i a ^ the number -j'l marb]i-s thaf: i'.ed had and let 
t^A - X the rLi.imbo.j: ia^^-h^-'<- flu,. All ii^rL 

Keep in mind that an exchange oi unr niarh.l.e inf.^aiiJr. thai im.- ^yilj h;:i.'r» :.r./-. 
more than before, and tlie other will iiave oru: rhai^ bt^fori-^,. 

Part II: Th..^ Relations; 

Another point to keep m fninU is the relationship ber:\;een the 

new amounts as stated m Lhe problem: 

"Fred will have twice as many All." 

Please return to page 85 and go on to the next question. 

2 

IV 
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VOLUME ^ SEGMENT 3 BEGINS HERE: 

Obtain a Punch Card from your instructor. In addition 

to the other identifying information that must be furnished 

by you, you are asked to punch out the following: 



COLUl'INS 48 


and 


50 


1 


8_ 


(Sequence Ilumber) 


54 


and 


56 


0 




(Type of Punch Card) 


60 


and 


62 


0 


4_ 


(Volume Number) 


66 


and 


68 


0 


3 


(Segment Number) 



Your reading assignment for this Segment is pages 111 ~ 1-5. 



SUPPLEMENTARY NOTES: 



In your work in the previous segment, you might have noticed that 
whenever you applied the ADDITION or SUBTRACTION PROPERTY of EQUALITY 
in solving an equation, on one side of the equation you employed the 
additive inverse and arrived at a zero result; while on the other side of 
the equals sign, the operation was always possible since a smaller number 
was being subtracted from a larger number. Did you ever question what 
would happen if you tried to subtract a larger number from a smaller 
one? 



In this segment, we will explore this' situation and you will be introduced 
to the set of NEGATIVE NUMBERS. You will realize that -every number is 
a DIRECTED NUMBER, and further, that two numbers are erlther equal or one 
is larger than the other. 

You will now be asked a series of questions to draw your attention to the 
more important points. 
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Which do you recognize as the proper meaning of "^4 in reference to the 

NU^ffiFR LINE ? 

A. add 4 B. 4 to the right of zero 

C. a distance of 4 D. 4 more than 



IV 
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A point on the NIH^IBER LINE has both a distance and a direction relative 
to the zero point assigned to it. 

The coordinate 1 indicates that the point is to be to the left of zero. 
However, point 0 is to the right of zero. It is, therefore, not the 
correct point, even though its distai:ce from 7.ero is 1 unit. 



Return to page 108 and try this question again. 

2 
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If you make a NUMBER LINE and mark off points with coordinates 0 , "^1 , ^2 
etc., you can do the counting right on the line. If you do this, you 
will find that this choice is not correct. 



Return to Dage 107 and try the question again. 

2 
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Very good. You made the correct choice. 

We begin by letting x = the required number. 

This number doubled, becomes 2x and when it is increased by 5 , it 
becomes 

( 2x + 5 ) 

Now, this last expression is equal to 17 . Hence, the answer to this 
problem is the solution set of the equation 

2x + 5 = 17 
Subtracting 5 from both members of the equation, we get 

2x = 12 and x = 6 

Please go on to question 16 below. 
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Question 16 

Apply the proper principles and select the letter next to the correct answer 
to the following problem: 

"When a certain number is tripled and then diminii;.ied by ^ , it equals 
this number doubled and increased by 12 
Find this number. 

(A) The number is a fraction less than 8 . 

(B) 8 

(C) Greater than 15 . 

(D) Less than 15 , but greater than 8 . 



IV 



Very good. You made the corrc* ohoice. 

VJhen two numbers differ by 8 , the larger timber is S more tbari r-.-.- 
one c 

Part I: The Variables: 

Let X = the smaller number. 

X -1- 8 = the larger number. 
Part II: The Relationship: 

The sum = 66 

The sum oi the two numbers is 

«. x'' + • X + 8*! ^ 2x -T 8 
and chis is equal ro 66 

iience, we have the equation 

2x + 8 = 66 < - b 
2x =58 >{ ^ 2 

X - 29 

Thus, the smaller number is 29 and the larger one is J/ . 
Please go on to question 18 below. 



Question 18 

Apply the technique of setting up and solving an equation and selecL f. • 
letter next to the correct answer to the following problem: 
A purchase of 20 stamps , some costing 5C each, and some costing 25c 
each, cost $2.80; how many of each kind are there? 

(A) There were 8 more 25 C stamps 

(B) There were 4 more 25c stamps 

(C) There were 6 more 25C stamps 

(D) None of these. 

IV 
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\\hen the minus sign is written in the usual position in front of a 
number, it indicates "subtract" or "less than." 

Thus 'J means "subtract 3" or "3 less than/' In any case, it does 
not indicate direction. 



Return to page 91 inc try this question again. 

2 
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If you count spaces carefully, you will find that W is five spaces 
from zero. However, it is not to the right of the zero point, which is 
dedicated by the coordinate "^5 . Therefore, this choice is not correct. 



Return to page 101 and try this question again. 

2 
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Very good. You made the correct choice. 
Let's review the technique Logethar. 

Part 1*. The Variables: 

Le-. /. = the width of the r:ictangle, 

2x + 1 = the length of the rectangle, since the lengtji is 

one more than tv;ice the width. 

Part II- The Relationship: 
The problem states: 

The sum of the length and width is equal to 34 . We, therefore, 
have the equation, 

length -^ width = 34 

/ 2k + i ) + ( > ) = 34 [c'^A 

3x 1 = 34 o<^- 1 

3x = 33 o<^ 7 3 

X =11 

and 2x +1 =23 

Thus, the dimensions of the rectangle are 11 for the width, 23 for the 
length. This choice stated the length minus the width is 12 inches, and 
23 - 11 does equal 12 . 

Please go on ^c- question 20 oelow. 
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Question 20 

Apply the principles you've learned and select the correct answer to the 
following problem: Fred and Ali together have twenty-four marbles. If Ali 
loses one marble to Fred, Fred will have twice as many as Ali will then have. 
How many marbles did each one have to begin with? 

(A) Fred had 9 more marbles than Ali. 

(B) Ali had 5 marbles less than Fred. 

(C) Fred had 14 marbles. 

(D) Ali had 9 marbles . 

IV 
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You should watch the position of the plus sign with respect to its height 
above the line. We use the sign + to represent addition, but you have 
found another r.eaning for the symbol (a raised plus sign) in front 

of a number. Thus " +2 " means " add 2 , " while " ^2 " has a different 
meaning. It is the otuer meaning that you are looking for here. 



Return to page 80 and trv question 1 again 
2 
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2 



Since point R represents a depth of 500 feet, its coordinate should be 

500. But you were asked for the magnitude, which means the distance 
from zero, without direction being attached. Since this has a direction, 
it is not correct. 



Return to page 110 and try this question again. 

2 



IV 



1 

A point on the MJI-lBEPv LUCE has both a distance and a direction assigned to 
It, relaLive lo the zero point 

The coordinaue 1 indicates that the point is 1 unit to the left of 
zero , It IS true that R is lo the left of zero , but is it 1 unit? 
The number at point R is 4 , xAich indicates that it is 4 units to the 
lefL . 



Return to page 108 and try the question again, 

2 
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The opposite of a number N is the number which is located' on the 

opposite side of zero but has the same magnitude as N, It will , therefore, 

have the opposite sign. However, it should have the same magnitude. 

Your choice does have the correct sign; but you chose the reciprocal, not 

the opposite. The reciprocal of a is 1^ • 

a 

xhe opposite of a is a . 



Return to page 109_ and try question 9 again, 

2 

IV 
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Since F represents a gain of $5, it should be located on a NUMBER LINE 
with a coordinate of ^5 . G should have a coordinate of 3 , since 
it represents a loss of $3. Then, starting at G , it is necessary to 
pass zero on the way to F . But this choice says that you count two 
units to the left. If you locate the points on a. NUMBER LINE, you will 
find that both the distance and the direction are incorrect. 



Return to page 9_4 and try the question again. 
2 
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Did you notice that since the scale showed "^1.0 as the second mark, each 
mark must equal a 0.5 step? 

You were asked to locate first ^:he point whose coordinate is 1.5; 
but your choice lists F as the first point. F does not have the 
coordinate "^1.5; therefore, this choice is not correct. Did you locate 
the three points desired -and then find their order on the NUMBER LINE? 
That was not what was asked for. You were asked for the points in the 
same order as the coordinates listed in the question. 

Return to page 102 and try question 8 again. 

2 



IV 
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The coordinate "^5 indicates that the point is to the right of the zero 
point. But point X is to the left, and if you check carefully, you 
will find that it is not five units from zero. Although you start at zero, 
you don't begin to count until you reach the first mark. 



Return to page 101 and try question 4 again. 

2 
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The point whose coordinate is 5 is five units to the left of zero. We 
shall call it point P for easy reference. Since the point "^2 is, to 
the right of the zero point, it cannot be to the left of P. Then this 
choice is not correct. In problems of this sort it usually is easier 
to interpret by sketching a NUMBER LINE, entering the facts, an^ then 
making a decision. 



Return to page 105 and try question 11 again. 

2 



IV 
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If you wish to indicate that the man borrows $50, you should use the 
minus sign getting 50 . Since this choice disagrees with the number 
you chose, it is not correct. 



Return to page 114 and try question 10 again. 

2 



90 
2 

As the NUMBER LINE will show you, if you count 10 units to the left, 
and then 3 units to the right, you will finish to the left of zero. 
Then the point you reach will not have a positive coordinate. Therefore, 
this choice is not correct. Making the NUMBER LINE and marking points 
on it is necessary to the understanding of these questions. 



Return to page 111 and try question 12 again. 

2 



The fact that the plus sign is written in a raised position (about the 
same height as an exponent) indicates that it is to be considered as 
a sign of direction, rather than operation. means a distance of 

four imits to the right of zero on the NUMBER LINE. Therefore, this 
choice is correct. 



Proceed to question 2 below. 
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Question 2 

Which number do you recognize as one representing three units to the left 
of zero? 

(A) "3 

(B) -3 

(C) 3- 

(D) ^ 

IV 



Since point R represents a depth of 500 feet, its coordinate should be 

500. But you were asked for the magnitude, which means the distance 
from zero, without direction being attached. Not only does this choice 
have a direction attached, but it is positive. That would mean height 
above sea level, rather than depth below it. A magnitude cannot have 
a sign attached, therefore, this choice is not correct • 



Return to page 110 and try question 7 again. 

2 
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The opposite of a number N is the number which is located on the 
opposite side of zero, but has the same magnitude as N. Since this 

choice is positive 2 , it is the same as the given number, not its 

#■ 

4- 

opposite* The opposite of a is a. 



Return to page 109 and try this question again. 

2 
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You muse recognize thac a pomr. on the NUMBER LINE has both a distance 
from zero and a direction from zero assigned ro it. 

The coordinate 1 indicate?^ -'chat the point is one unit co the left of 
zero. However, S is to the righc of zero. In addition, it is more 
than four units to the right, as you should observe. Therefore, this 
choice IS not correct. 



Return to page 108 and try question 3 again. 

2 
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Did you notice that "^1 was located at the second mark on the NUMBER LINE 
from zero? Therefore, you should conclude that each division represents 
a space equivalent to .5 units. 

The second point you were asked to locate was the point with coordinate 

.5 . Your choice lists K as the second point, that is, the one whose 
coordinate is e5 « But point K is to the right of zero, and therefore, 
it has a positive coordinate. Then this choice is not correct, even 
though one of the points is correct. Can yoti find which other point is 
also incorrect. 

Return to page 102 and try the question again. 

2 




IV 
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■If you can make a NUMBER LINE, and on it you mark off zero and ^ 1 , 
^ 2 , etc., you can do the counting right on the line. 
Using the line below, you will find that H does have the coordinate 
^ 5 . Then this choice is correct. 



H 



3=3 



+ + + + + + + 

0 1 2 3 4 5 6 



Please proceed to question 6 below, 



2 

Question 6 

On a NUMBER LINE F is a point representing a gain of $5 , and, at 
the same time, G represents a loss of $3 

Starting at G , apply your knowledge to find the distance and drlrection 
to F . 

(A) - 2 

(B) 8 

(C) - 8 

(D) + 8 



IV 



ERIC 



The ccordina^'e 5 indi.a-er 'ha^. ':he p^mr is rhe right of zero. 
Point Y IS indeed ^ 'b^ ^. igh^, bo: 19 i ' tive ^nits fcom ^ero? 
Although you start a- y.eto, yc-: d:n'r :oun: " 1 " oncil you xDOve ro 
the firsr mark. 

Return to page 301 and t ty q-^esiion' again. 
2 
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The point P whose c::ordinare is located units to the left 

of zero. Then 0 is ^.o "he cighc of P , not to its left. Therefore, 
this choice is not correct. 

It is usually easier ancerpre" pisblems ot this sort by sketching 
a NUMBER LINE, en.re-vng 'rhe ia:*s, and 'ben tr-akiag a de'ision. 

Return to page 10 5 and ^^y the question again. 
2 
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A distance of 4 is represented by the number 4 , but what has the plus 
sign to do with it? This choice is not correct, since the plus sign has 
to have a meaning. The raised sign indicates which direction from the 
zero point on the NUMBER LINE is intended, and the number itself indicates 
the distance. 

Return to page 80 and try question 1 again. 
2 
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As the NUMBER LINE will show you, if you count ten units to the left,^ 
and then three units to the right, you will finish to the left of zero. 
If you make the NUMBER LINE, and count carefully, you will find that 
the magnitude of this answer is not correct, although its sign is 
correct. 

Return to page 111 and try the question again. 
2 



IV 



9' 

The cotrecr 'oDrdinaf^ of R is 500 , siwe rep:esenrs a depth ot 
500 feet Its magnitude is i^s dis^rance from ^erc, :egardless of 
direction. In addition, rhe Tiagnirude is a T^^T^bec- Bar. rhis choice 
offets 500 feet, which is not a pure number, but a d enominate quantity, 
that is, a quantity of specitiv ^nits, Ir is 'Linporvan^. for us to 
understand that we use nutnbers , r)oz ienomina':? quantifies, in mathematics 
Of course, when we interpret • resul ts , we usually ac'a:b some ^ype of unit 
to the number. But this choice is not corce r^ 

Return ro page _110 and cry the question again - 
2 
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The opposite of a number N is :he number -r-n "be :pposite side ot ^ero, 
bun which has the &ame m^gai'ude as N Sin.e ^bxs :hoi does not have 

a magnitude of 2 the magnitude ot rhe gW'^vi r^jcrbc..': , positive 2 ') 
it cannot be the opposite- Vou actually chose tb*i ze.iprocal of ^2 
which IS -J 

Return to page and try the question again - 

2 



IV 
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In mathematics, symbols are used in certain standard ways. There is 
no accepted meaning to a minus sign following a number; the usual 
meaning of 8 - 2 is "subtract 2 from 8 or "2 less than 

8 or "8 diminished by 2 Thus we read the minus sign as being 

in front of the 2 , not following the 8 . Since this choice has a minus 
sign with no number after it, it has no meaning. 

Return to page 91^ and try this question again. 
2 
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In dealing with signed numbers, we must learn that larger means 
further to the right on the NUMBER LINE. Then, if the numbers are 
in order of size, from smallest to largest, the points which have 
these coordinates will be on a NUMBER LINE, in order, from left to 
right. 

If you locate these numbers on a line, you will fi.nd that the points 
are not in the proper order. 

Return to page 106 and try the question again. 
2 



IV 
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Since F represents a gain of $5 , it should be given a coordinate 



of '''5 on a NUMBER LINE. 

Since G represents a loss of $3 , it should be given a coordinate 
of "3 on a NUMBER LINE. 

Then you do find that it is 8 units from G to F , but this choice 
did not give a sign to indicate the direction- 

While it is possible to argue that this choice should be considered correct, 
there is a better choice. 



Please return to ■ ge 9^ and try question 6 again, 

2 
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Both points, " 5 , and 2 , are located to the left of zero. 
If you locate them on a NUMBER LINE, you will find that 2 is not 
to the left of ""5. 



1 i 

»»»»»»»» 
- _ - - + 
5 4 3 2 1 0 1 2 



Please return to page 105 and try this question again. 

2 
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lid note the position of the plus sign with respect to the number, 

u use the sign + to represent uoji i- than, but your text has given 

you another meaning for the symbol when written in a raised position 

in front of a number. Thus +2 means " 2 more than, " but 
4- 

2 has a different meaning. It is this other meaning that you must 
find. 



Return to page 80 and try the question again, 
2 
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If we just considered only the magnitude of the number and not its sign, 
then -7 (with the magnitude 7) would be larger than 3 , or 3 would 
be less than 7 - However, the way to consider this question is to refer 
to the NUMBER LINE. 

The number 7 is located to the left of zero on the NUMBER LINE, 
Since the number 3 is located to the right of zero, it is to the right 
of 7 , But if one point is to the right of another, its coordinate is 
larger than the coordinate of the other. Therefore, 3 is larger than 
7 , not less. 

Return to page 118 and try question 14 again. 

2 



IV 
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A point on the NUMBER LINE has both a distance and a direction assigned 
to it. 

It is absolutely necessary that the scale on the NUMBER LINE be uniformly 
divided, and that the point representing zero be indicated. Every point 
need not be labeled, but the units should be so obvious that the observer 
can determine the coordinate of any desired point. 

The courdinate 1 indicates 1 unit to the left of zero. Since point 
P is between 0 and the point marked 2 , it indicates that it is one 
unit from zero. Since it is to the left of zero, it is the point we were 
to find. 

Please proceed to question 4 below. 
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Question 4 

Which point do you recognize as having the coordinate +5 on the 
NUMBER LINE below? 

W X Y Z 

1 » f f f ? f f r f ~~f f ^ 

"l 0 "^1 

(A) W 

(B) X 

(C) Y 

(D) Z 



102 
1 

Since point R represents a depth of 500 feet, its coordinate should be 

500 . That means that ±".s distance from ziiixo is 500 units, and it is 
to the left of zero. But you were asked for the magnitude, which means 
the distance alone, without direction. 

Then the magnitude is 500 , and this choice is correct. 



Please proceed to question 8 below. 
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Question 8 

On the NUMBER LINE below, choose the points whose coordinates are, in 
order, positive 15 , negative 5 , and negative 20 . 

F GHJ KLMN 



0 """lO 



(A) F, J, M 

(B) M, K, N 

(C) G, K, F 

(D) M, J, F 



IV 
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The arrow above the numeral 3 certainly suggests going to the left three 
units. However, this is not the conventional mathematical way of showing 
it. Whni' was the method of indicating this which your text described? 
Remember that all language is based on convention, and is used for 
communication. If you wanted to use the arrow symbol, and enough people 
were willing to go along with you, it could be used. However, we. are 
trying to learn ideas in mathematics, and we will use conventional 
symbols and language in our work. It is important for you to learn them. 



Return to pa 91^ and try question 2 again. 
2 
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If you locate on a NUMBER LINE, point P whose coordinate is 3 and 
the point whose coordinate is 4 , you will find that 4 is to the left 
of point P . Then this choice is not correct. 



Return to page 129 and try the question again, 

2 

IV 
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Since F represents a gain of $5, it should be given a coordinate of 

5 on a NUMBER LINE. Since G represents a loss of $3, its coordinat 
should be 3 . If you locate these two points on a NUMBER LINE, and 
count from G to F , you will discover that you are .ot counting to 
the left. But the choice ~8 indicates that the direction is to the le 
Then this choice is not correct. 



Return to page 94 and try this question again. 
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This choice indicates that points P , Q and R are located on the 
NUMBER LINE in that order, reading from left to right. If you locate 
them on a NUMBER LINE, you will find that this is not correct. 



Please return to page 124 and try the question again. 

2 



IV 
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If you wish to indicate that a man borrows $50 , you should use the 
minus sign, getting 50 . To represent the earning of $80 , we use a 
positive sign, getting 80 . Then this choice is correct. 



Please proceed to question 11 below. 

105 
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Question 11 

Choose which of the following numbers would be located on a NUMBER LINE 
to the left of the point representing negative 5 . 

(A) "^2 

.. (B) "10 

(C) 0 

(D) '2 



IV 
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As the NUMBER LINE will show you, if you count 10 units to the left 
and then 3 units to the right; you will finish to the left of zero. 

Counting carefully, you find chat the finish point is 7 unius from 

zero. Then the coordinaf:e of the finish point is 7 , and this choice is 

correct . 

> 

-7 

< 

J 1 "i F » 1 i i ? 1 ? " ? 

~10 ^8 ~6 "4 "2 0 "^2 

Please proceed to question 13 below. 
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Question 13 

Of the three signed numbers 13 , *^2 , 4 , choose which is the order 
of size fron smallest to largest. 



(A) 


13 


, "2 


, 4 


(B) 


^2 


, ~4 


, '13 


(c) 


"4 




, '13 


(D) 


~13 


, ~4 





IV 
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Note that once zero and 1 are located, the r ' f tl ?=;c.alr^ is: 

accfM'i'ficl ,. ijL .ii^ .....istent with that basic unit. 

The coordinate "^5 indicates that the point is to the right of the zero 
point and is five units from it. Point Z is indeed to the rigi.t of 
zero. Also, it is five units from zero. Then this choice is correct. 



Proceed to question 5 below; 
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Question 5 

Starting from the point whose coordinate is "^2 , count three spaces 
to the right and label the point H . Apply your knowledge to find the 
coordinate of point H. 



(A) "^5 



(B) \ 



(C) "^3 



(D) "^6 



IV 
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Since the minus sigr. is written in a raised position in front of tiie 
number, it indicates the direction of the number. 

Our convention is that to the right of zero on the NUMBER LINE is 
and to the left of zero on the NUMBER LINE is 

Therefore, this choice is correct. 



Please proceed to question 3 below. 
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Question 3 

Which point do you recognize as having the coordinate 1 on the 
NUMBER LINE below? 

R P Q S 

! > t * 1 y ?^ t 1 T T T ' 

6 4 2 0 ^2 4 6 

(A) P 

(B) Q 

(C) R 

(D) S 

IV 



You were asked to find three points with given coordinates in the orde 
listed in the question. Then the first point with coordinate 



The second point whose coordinate is 

~5 is J 
The third point with coordinate 

"20 is F 

Therefore, this choice is correct. 

Please proceed to question 9 below. 



Question 9 

Choose the opposite of the number positive 2 




is 



M 



(A) 



1 
2 



(B) 



2 



(C) 



2 



(D) 



1 
2 



IV 
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Since F represents a gain of $5 it should be given a coordinate of 

5 on a NUMBER LINE. Since G represents a loss of $3 its coordinate 

should be 3 . Locating these two points on the NUMBER LINE below, we 

count from G to_ F according to the instructions. 



Vie find that we count 8 units to the right. But that is exactly what 



is meant by the signed number 8 . Then this choice is correct. 



Note that choice B , which is 8 is not considered to be correct 
because there is no sign written in front of it. It is true that 8 is 
interpreted the same as *^8 , but the sign ought to be written when 
direction is desired. 



I "I -I ^1 "I 1 -I ^ 



Please proceed to question 7 below. 



I I I I I I I I I 
0 2 4 
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Question 7 

If point R on a NUMBER LINE represents an ocean depth of 500 feet, choose 
the njagnitude of the number corresponding to poa.nt R . 



(A) 500 



(C) "^500 



(B) 500 



(D). -500 feet 



IV 



ERIC 



Ill 
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The Point P whose coordinate is 5 is located 5 units to the left 
of zero. The point offered in this choice, 10 , is 10 units to the 
left of zero. 

If you make a NUMBER LINE and mark these points on it, you will find that 
"lO is to the left of ^5 . 



? ? ? f f ? f f f f I ? I I I f I ^ 
~10 ~8 ~6 ~5 '4 "2 0 

Therefore, this choice is correct. 

Ill 
2 

Question 12 

Start at zero oh a NUMBER LINE; go 10 units in a negative direction, and 
then from that point, 3 units in a positive direction. Apply your 
knowledge to find the coordinate of the point at which you finished. 

(A) ■*"7 

(B) ■*"l3 

(C) ~7 

(D) ~13 

IV 
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If you just considered the absolute magnitude of '^1 and "3 , then 
it would be true that 3 is less than "? . But this is not the in- 
tention of the question. You must consider BOTH the absolute 
magnitude and the direction sign. The relative positions on the NUMBER 
LINE determine which is smaller. 

If you locate the numbers and ""3 on a NUMBER LINE, you will 

discover that 3 is to the right of 7 . Therefore the number ""3 
is larger than 7 . But you were looking for a number less than ~7 
Then this choice is not correct. 

Return to page 118 and try the question again. 
2 
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This choice indicates that n can have any value between ~2 and 1 
But the graph shows, by means of the solid circles at the end points, 
that the end points are part of the domain. Then this choice is not 
correct. 

Return to page 130 and try this question again. 
2 



IV 
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In dealing vith signed numbers, we must learn that larger means further 
to the right on the NUMBER LINE. Then, if the numbers are in order of 
size, from smallest to largest, the points which have these coordinates 
will be on a NUMBER LINE, in order, from left to right. 

If you locate these numbers on a line, you will find that the points are 
in order. But they are not in order, from left to right; rather, they 
are in reverse order, from largest to smallest. 

Return to pag-3 106 and try the question again. 
2 
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This choice indicates that the points Q , P and R are located on 
a NUMBER LINE, in that order, reading from left to right. If you locate 
them on a NUMBER LINE, you will find that this is not correct. 

Return to page 124 and try this question again. 
2 



IV 
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The opposite of a number N is the number which is located on the 
opposite side of zero, but has the same magnitude as N . That is, 
the opposite of ^a is ~a 

Since this choice is negative 2 , it is on the opposite side of zero 
from positive 2 , and its magnitude is also 2 . Then this choice 
is correct. 

Proceed to question 10 below. 
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Ques tion 10 

If a man borrows $50 and then earns $80 , choose the signed numbers 
he might use to represent these facts. 

(A) +50 , +80 (c) 50 , +80 



+ 



(B) 50 , 80 (D) -50 , +80 



r 

The point whose coordinate is 3 and the point P which represents 
negative 3 are the same point. Therefore, this cannot be the correL 
choice . 



Please return to page 129 and try the question again. 

2 
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Pretty good. You almost did it. Your answer is correct except for 
one consideration. 

According to the graph of this choice, the number "*"4 is not included 
in the solution set. The graph shows this by using the open circle at 
"^4 « If we substitute "^4 for t in the open sentence, we get 

2( "^4 ) + 3 

which has the same value as 

2( 4 ) + 3 
This equals 8 + 3 = 11 

Then this value is in the solution set. Since one of the values in the 

ation set is not in the choice you have selected, the choice is not 
correct. 



Please return to page 125 and try this question again, 

2 

IV 
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This open sentence indicates that n can have valua from " iio 1 
including 2 , but not including 1 . Howevt^r , the '; :^.ph, by- nneans of 
the solid circles at the end points, shows that th f-::.:i Joints :Lre 
included in the domain. Then this choice is not if^c^. 

Return to page 130 and try this question again, 
2 
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According to this choice, his mark could be any nunr^ar larger than 80 , 
but not the number 80 . Since the problem staiies :hat he did receive 

80 , this choice is not correct. In addition, w^: nd-ght note that the 

value 500 would fit this choice, but how could Harry get a mark of 
500% ? 



Return to page 133 and try this question again. 
2 
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This cho indicates that the points R , 0 and P are located on 
a NUMBER E, In that order, reading from left to right. If you locate 
them on a ,UI13ER LIirE, you will find t' at this is not correct. 



Return tc page 124 and try this question again. 
2 
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This choice says that the temperature is always between ""l2 and "^110 , 
but never reaches either value. But the problem states that the 
temperature does go as low as 12° below zero. Then this choice is 
not correct. 



Return to page 137 and try this question again. 
2 
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In — ^ag with signed .imbers, vs mxsz leam that larger means further 
to tl'-i right on the NOIEZR LINE. Znan, r.-e mumbers are in order of 
size -.-jz- smallest la::gest, t:r.e pcainrs vr.ich have these coordinates 
will be on a K'UMBER LINE, in order, f-ar. l^zi tc right • 

If y locate these niimbers on a l±n^, ; :u Kill find that the points are 
in the desired orde.v. 



T t ! 



14 



r t ? t :t 



10 8 



I ! I I I I V 



"2 0 "*"2 



Ther. ±iis choice 



:orrect. 



Please proceed to :v:sstian 14 belcv. 



118 
2 

Question 1 4 

Che :3£ which number ::is less than the number ~7 

(A) 3 (C) "8 

(3) "3 (D) 0 



IV 
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A positiv-£: r is represented by a point ou ::he IvRIMBER LH<E to 

the right oi tV zoint labeled 0 . Adding a: iiositive nuirb^r means 
moving to th .::it of pnint 0 even farther • 

Since you wer.^ :clJ to add rwo positive numbers, this situacicn 
would res-J.r n-: jLZter hew small they were. Tau couldn't possibly 
end up tc 1 t of zero where the negative numbers are- 



Please rerurrr ld page 135 and try rhis questi_i:n again. 

1 



119 

2 

Did you tr^^ a sample case? 
Consider these sums.: 

( "*"8 ) + 0 = "^8 
( ^7 ) + 0 = "7 

Did you chazige yo\ir nnind? 

Adding zero doe^ix^t change the value of the original number. Therefore, 
the result is Tir-i snaller than the original nurmher. 



Please return, tc page 143 and try this cues — ' ^ 

9 



IV 
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Tbis chcice , mdi that n can ha- 'e any ^iue "berweer. ^ and 

includiag L , 1:^^ ..ot including 2 

The graph she ... :: neans of the s. lid c±': , >-ir at the end :ints , : 

both end points .re _r.cluded in th-- L-^rnalri 

Then this chcic i- noz correct. 



Please return ya^e 130 and trr riils queistion again, 

"2 
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By using the .peni circle at "^4 , rhe grap .udicates t:hat the solution 
set is all -nir-Tber^ larger tham A - If v substitute '4 for t 
ge*: 

2^' ) '3 

which has tzzre saiii3 falue as 

2( 4 - 3 
This equals 1 ^ j = 11 

Then 4 is zn th^ solution set. Ei^nce this choice said it was not 
in the set, th-: Aoice. is not ccrr^; 

Now did you .o.uvider t;- ;se va — -.5 zm . 4 iv7!iich were inclu;:;.t2d 

in your choice 



Please returr: ts page 125 sad. orj question j>8 again.. 

9 



If y 3u locate : lini: P . whose coordinaza is 3 , on a NUMBER LI>r£, 
and also locat zhe point whose coordinate is 5 , ycu '-^ill f-nd tha-; 
5 is not 1.2 right of poinr P 



Return tc v^r^ J19 and try the quesriox ag-iin. 

9 
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This choice srazes that all marks which Harry recei ved we^^e less dian 
30 But the rrr;hle:3i said that 80 was the low-sz marlc. Therefore 

thLs *^hoice is not correct. 



Return to page 133 and try this questicra again. 
2 



IV 

EKLC 



Thj-b Luoi'e Sc iLat the tenperature is always between 12 and 110 
and ma-.- rake either value. But the probleon said than: the temperature 
IS me^.-er as h^gn as 110 ' above zerc, 
Thsrefoce, th-5 chc~ce is noz correcu. 



Please rerurr to page 137 and try this question again. 

.2 
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Ir} mathemariczs , ..o disprove a s tatiememt we need only to cite one exception. 
Cons-^iier tre sum c:f 

"^4 ) ( "3 ) 

Clearly, the^ s'Oim cr: a positive aoid a negative number is not always a 
nega tive nuTrrn:t:^ir , 



Please refjxn tc page 126 and try this question again. 



IV 




If you I'jcate the numbers 7 and 0 on a !\TJ!'1BER line, you find that 
"7 is Co the lefr of 0 . 

Th'=in 0 is to the riLght of 7 , and therefore it is larger than 7 

But you were askad for a number less than 7 
Therefore, this choice Is not correct. 



Please return tto psige 118 and try this question again. 

2 



1.23 
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Dr_d you draw ^TU:: .TR LIISIE, or did you try to answer this question 
mentaJLly ? 

PHease draw a ICMEER LINE and follow each instruction carefully. 



iPlea.se return to aa:ge 149 and try this question again. 

2 
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The point whose coordinate is negative 3 is located to the left of zero. 
Then 0 is to the right of ""3 . 

Since that is what you were to find, this choice is correct. 

If we examine all the choices offered by locating them on the NUMBER LINE 
below, we find that only this choice is correct. 



D B C A 

"» T t f f r f t T 

""5 ^4 ""3 "2 0 



Please proceed to question 16 below. 

124 
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Question 16 

If P represents 3 , Q represents ^2 , and R represents 0 , 
choose the correct statement about their order. 

(A) P < Q < R (C) Q < P < R 

(B) P <: R < Q (D) R < Q < P 



IV 
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This open sentence says that n can have any value from 2 to 1 inclusive. 
The graph, by means of the solid circles at the end points, shows that both 
end points are included in the domain. 

Therefore, this choice is correct. 



Please proceed to question 18 below. 
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Question 18 

Apply the principles of substitution to find the graph of the solution set 
of the open sentence 

2t + 3 < 11 



+' 



(B) 



+• 



(C) 



-i ^7 i +T < +< 

2 4 6 



(D) 



0 2 4 6 



IV 
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Very good- You made the correct choice. A positive number is a point en 
the ICTJ>IBER LINE zo the right of the point labeled 0 . 
The addition of a positive number means luoving farther to the righc as 
many units as the number. Hence, the addition of two positive numbers 
results in a point on the NUMBER LINE to the right of 0 , and is, 
therefore, always positive. 



( A ) + ( E ) = ( C ) 



Please go on to question 2 below. 
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Question 2 

Apply your knowledge of addition on the NUMBER LINE and select the letter 
which correctly answers this question: What kind of a number is the sum 
of a positive and negative number? 

(A) A negative number 

(B) A positive number 

(C) Zero 

(D) Sometimes positive, sometimes negative, and 
sometimes zero. 

IV 
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This choice says that the temperature is always between ""12 and "^110 
and may be ^110 , but may not be 12 . But the problem stated that 
the temperature is never as high as 110° above zero, and does reach a 
low of 12^ below zero. 

Therefore, this choice is not correct. 



Return to page 137 and try this question again. 
2 



1 . 127 
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This choice says that all Harry's marks were between 80 and 100 , with 
80 as a possible mark, but not 100 . What information do we have that 
he didn't have at least one perfect examination mark of 100 ? 

This choice is not correct. 



Return to page 133 and try this question again. 
2 
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We don't agree. 

Consider, for example, the sum of 

( "^15 ) + ( "5 ) = "^10 

While it is true that the result 10 is less than 15 , the sum is 
not less that 5 



Return to page 143 and try tnis question again. 
2 
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You have heard the expression that a picture is worth a thousand words . 
Start by drawing a NUMBER LINE, and follow each of the given instructions. 

Don't try to do this question in your head. 



Return to page 140 and try this question again. 
2 
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The simplest way to consider questions like this is to place the numbers 
on a NUMBER LINE. As the numbers range from left through zero to right 
they go from smaller to larger. 

If you locate the numbers 7 and 8 on a NUMBER LINE, you will discover 
that 8 is to the left of 7 . Therefore, the number 8 is less than 
the number 7 . But that is what you were looking for. 

Therefore, this choice is correct. 
Proceed to question 15 below. 



129 
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Question 15 

If point P represents negative 3 on a NUMBER LINE, choose the number 
which indicates a point to the right of P . 

(A) 0 (A) ""4 (C) ""3 (D) "5 



ERiC:v 
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This choice indicates that the points P , R , and Q are located 
on the NUMBER LINE in that order, reading from left to right. As the 
diagram shows, that is correct. 




Please proceed to question 17 below. 
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Question 17 

Apply the principles of NUMBER LINE and inequality notation to find the 
open sentence which has the following graph as its domain: 



+ + 

2 4 



(A) 2 <n <1 

(B) ~2<n<l 

(C) ~2 < n :S1 

(D) "2 < n < 1 



IV 
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Very good. You made the correct choice. 

We begin by drawing a NUMBER LINE, Note: each unit = 2 
We start at "^11 , which we'll call point P . 

P 

B A 

1 \ — ^ — I 1 \ \ \ \ 1 f— 



-I— > 



-8 -6 -4 -2 0 +2 +4 +6 +8 +10 -hl2 +14 



Now, seven units backward brings us to point A; nine units farther 
backward brings us to point B , ( 5 ) ; and eighteen units forward, 
brings us to point C. Hence, "^13 is the correct answer. 



please go on to. question 7 below. 



131 



Question 7 

Apply your knowledge and select the letter which designates the point on 

the NUMBER LINE you will arrive at after you follow these directions: 
+ 

You are 8 facing east. Take a trip of x miles west, and then take 
a trip of five miles east, 

(B) 3k 

(C) "^5 + ( ) 



(D) ^13 + ( X ) 
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The graph indicates by means of the solid circle at "^4 , that the 
solution set is all values from "^4 up. 

If we substitute 4 >'or t , we get 2( 4 ) +3 which has the same 
value as 

2 (4) + 3 

Thi"' is equal to 

8 + 3 = 11 

Then "^4 is a member of the solution set. 

Now, suppose t has a larger value than "^4. Twice t is then larger 
than 8 , and adding 3 gives a result which is larger than 11 . But 
the open sentence called for a total less than or equal to 11 ! 

Therefore, since numbers larger than "^4 are not in the solution set, 
this choice is not correct. 

Your answer must be completely correct, not partially correct! 

Please return to page 125 and try this question again. 

2 
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In mathematics, to disprove a statement, we need only one exception. 

Consider the sum of , 

( 5 ) + ( "7 ) 

Thus, the sum of a positive and negative number, is not always a 
positive nuinher. 



Please return to page 126 and try this question again. 

2 
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This choice indicates that the temperature is always between 12 and 
'^'llO* at it may be ~12, but not "^110. Since the problem states that 
the tc:!:-..:^ r iture may be as low as 12° below zero and is never as 
high as "3° above zero, this choice is correct. 

Proceed 'i: ...tiStion 20 below. 
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Questlpn 20 

The Icvvest mark that Harry has received on an examination has been 
80% / Apply your knowledge to find which choice describes the domain 
of possible marks, M , that Harry might have received. 

(A) M > 80 

(B) M <: 80 

(C) 80 < M <: 100 

(D) 80 < M < 100 



IV 



134 
1 

VOLUME _4 SEGMENT ^ BEGINS HERE: 

Obtain a PUNCH CARD from your instructor. ^ =■ Mtion to the other 
identlfyirug information that must be fi .niis^ : you, you are asked 

to punch out the following: 



COLUMNS 48 and : 1 (Sequence r^vrrrer) • 

54 and 5k 0_ (Typ-. of I'-.ncn Card) 

60 and ^ 0_ - (Volunie " un. -r) 
66 and 63 0_ ^ (Segment xnIuv - t) 

Your READING ASSIGNMENT for this segment is pages: 11^ ^19. 

SUPPLEMENTARY NOTES: 



In the previous segment, the concept of negative numbers iva;^ introduced. 
It now becomes necessary to set down rules for operating wxtl: tihem. 



The definition of the sum of two directed numbers can best be 
understood fery referring to the NUMBER LINE. (See figure belo^r. ) 



J ^ ! ! ! ! t ^2;, 

"3 '^2 ~1 0 "^1 "^3 

Let us imagine ourselves standing at the origin, facing in the positive 

direction, and let us^interpret each signed number as a marching order. 

The directed number _3 shall mean "march forward 3 units", while 

the directed number 3 shall mean "march backward 3 units." 
Zero shall mean "do not march." 



The plus sign for addition shall mean "follow one order with the next order. 
The number attached to the point at which we arrive after carrying out all 
the marching orders is called the sum of the given direc:ted numbers . 

You will now be asked a series of questions to emphasize the more 
important points. 



Please go on to page 135 

1 
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Question ] 

Apply your .r.nowledge of addition on the I^IBER LINE and seLect the 

letter which correctly answers this question: 

l-Jhat kind "f a number is the sum of two positive numbers? 

(A) A negative number. 

(B) Sometimes a negative and sometimes a positive number. 

(C) Always a positive number. 

(D) Sometimes a negative number and sometimes zero. 



135 
2 

Did you start by drawing a NUMBER LINE? You i^iiould have. Note that 
in this question, you are not starting at the point 0 , but at "^11 . 
That is, you are eleven units to the right of 0 and you are following 
commands from this starting position- 



Please return to page 146 and try this question again. 

2 
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We don t agree. There are many cases where it's crue. Lee us give you 
a hin- What couid you add to 7 to get "iO ? Note that "lO 
:s leh.= than 7 . 

Can ycu generalize this situation? As you go further to the left of any 
point on the NUMBER LINE, the numbers get smaller. 



Please return to page 143 and try this question again. 

2 
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Don't let the letter A confuse youo D.uW a NUMBER LINE and 
designate the point A somewhere to the left of the point labeled 
0 . Now, consider the other two trips. How far east of ~A will you 
be after taking a 15 mile trip east and 6 mile trip west? 



Please return to page 152 and try this question again. 

2 
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The graph states that all numbers from 4 down are in the solution set of 
the open sentGirxe. 

The graph shows this by using the solid circle at "^4 . 
If we substitute '4 for t in the open sentence, we get 

2 ( "^4 ) + 3 

which has tne same value as 

2(4) +3 
This equals 8 + 3 = 11 

so that this val^itd checks. Now, if t has a smaller value; two 
times t will hawe a smaller value than 8 and, therefore, the total 
when you add 2 >rill be less than 11 . 

Therefore, this gr^ph indicates the solution set correctly. 
Please proceed to question 19 below. 
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Question 19 

The temperature at a certain town is never as high as 110^ above zero, and 
its lowest value is 12° below zero. Apply your knowledge to find the 
choice which describes the domain of the temperature, t . 

(A) ^12 < t < "^110 

(B) -12 < t <"^110 

(C) "12 < t <"^110 

(D) "12 < t ^'^llO 
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One exception is enough to disprove a statement in mathematics. 
Consider the sum of 

("^8 ) + ( "7 ) 
The sum of a positive and negative number is not always zero- 
When is such a sum equal to zero? 

It occurs when the numbers are of the same magnitude; as for example, 

(■^12) + ( ~12 ) 



Please return to page 126 and try this question again. 

2 
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We don't agree. The letter " x " may have caused you a little 

difficulty. It usually is helpful to give yourself a similar example 

with numbers. Suppose that you are at the point "^8 on the NUMBER 

LINE, and you took a trip of two miles west; at what point would you arrive? 

Yes ( "^8 ) + ( "2 ) 

Now if you analyze what you did with the number 2 , you can do the 
same with the " x " • 



Please return to page 131 and try this question again. 

2 
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The open sentence in this choice states that Harry's marks were between 
80 and 100 , with both end values included. 

Since the problem specified that he did receive a mark of 80 , and 
since the highest mark he could have received (on a perfect paper) is 
100 , this choice is correct. 



Note that we cannot be sure that he did receive 100 , but he might have 
Then, in the absence of any other information, we must include the 
100 in the domain. 

You have now finished Segment 3 . Hand in the PUNCH CARD. You should 

have entered in your NOTEBOOK the following: 

(1) Every number is a directed number and has a position 
on the NUMBER LINE. If there is no sign written in 
front, it is taken as plus. 

(2) Every two numbers are related in that either 

(a) they are equal 

OR 

(b ) one is smaller than the o the r . 

(3) A point on the NUMBER LINE has both a distance from 
zero and a direction assigned to it. 

(4) The scale on the NUMBER LINE must be indicated and 
the units must be evenly spaced. 

(5) The directed value of th'i numbers increases as the 
points move from left to right along the LINE. 

(6) The graph line on the NUMBER LINE includes all of the 
numbers covered by that line. If the end is a closed 
circle, then it does include that number. 

You should be able to complete the following 



problems from your HOMEWORK ASSIGNMENT: 
Number 4 - Problems 9-12. 



IV 
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V.eiry good. You made the correct choice. We draw a NUMBER LINE and 
follow the commands . 



0 \ 



B A C . 
H-H \ h 1^ i ! > 



Result: — 



5 units forward brings us to point A , 3 units backward 

brings us to point B , and 6 units forward brings us to point C 

Hence, ^8 is the correct answer. 

Note: It is only necessary to indicate the value of one unit on the 
scale. Here it equals 1 . Of course, all the marks must be evenly 
spaced. 

Please go on to question 5 below. 
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Question 5 

Apply your knowledge and select the letter which designates the point on 
the NUMBER LINE that you will arrive at after following these direcrions: 
You are at zero, facing right; march backward 7 units then march 
forward 4 units, and then march backward 9 units. 

■ (A) "11 

(B) "12 

(C) "9 

(D) ■*'3 
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Very good. You made the correct choice. We start at some point A on 
the NUMBER LINEr After making a trip of 15 miles east and 6 miles west, 
we have actually gone 9 miles east. Hence, we have arrived at the point 

( "a ) + ( "^9 ) 



Let each unit = 3 



Result 



A + 9 



15 EAST 




6 WEST 



Please go on to question 9 below. 
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Question 9 

Apply the principles of graphing and find the following sum by using 
the NUMBER LINE: 

( "^4 ) + ( "9 ) + ( "11 ) 
Select the letter next to the correct answer. 

(A) "^16 (C) ^2 

(B) "16 (D) None of these. 



IV 
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Surely, you do not mean 3x . The 
X , Note that we are adding on the 



expression 3x means 3 times 
NUMBER LINE and not multiplying. 



Please return to page 131 and try this question again. 

2 
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Although it is usual to have the unit division equal 1 , when the numbers 
are large either of two situations will develop. 

(1) The line will be much too long to manage if the 
units are distinguishable; or, 

(2) if the line is a convenient length, say 3 inches 
or so, the units would be too tiny to be 'i^Ai>xe, 

In this problem, the domain runs from 40 to ^30 A total 
distance of 70 units or about 23 units per inch. This would be 
much too compact . 



Please return.. to page 163 and reconsider the problem. 

2 
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Very good. You made the correct choice. The sum of a positive and negative 
number can be positive, negative or zero. 

The following examples illustrate the various possibilities: 



( "^4 ) + ( 3 ) = ( "^1 ) 



0 



J I I I I 

T t T T T T 



Result =- 1 



( "^4 ) + ( -4 ) = 



I ? ? T T f 



Result = 0 



( "^4 ) + ( 6 ) = ( '2 ) 



_J ! ! L_ 



Result = 2 



Please go on to question 3 below. 
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Question 3 

Apply your knowledge of addition on the NUMBER LINE and select the letter 
which correctly answers this question: 

When can the sum of two directed numbers be less than both of them? 

(A) Never 

(B) When one of the numbers is zero. 

(C) When both numbers are negative. 

(D) When one number is positive and one is negative., 



1^^ 
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Please note that the sum of 

-2 and 3 

IS greater in magnitude than 6 , Hence, you should end up to the left 
of the origin, 0 



Return to page 154 and try this question again, 
2 
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Ncraally it is a good practice to let each unit equal 1 , for in most 
of the problems of this sort you are given small numbers which are whole 
numbers. However, in some problems, to acquaint you with other types of 
numbers and the problems associated with them, you are given fractions or 
decimals. Now when this happens you should adjust your scale to allow 
those numbers to be graphed easily without any " estimation " of their 
posj^;;tion on the line. 



EKLC 



Return to page 169 and reconsider this question. 
2 



There is something to say in having the NUl^IBER LINE symiBetric, but it 
is not necessary, especially when the positive portion of the line is 
not used at all. A more serious criticism can be made of the limit on 
the negative side. A glance at the problem shows that the result will 
be at the point 20 . That point certainly should be on the line and 
labeled » 



Return to page 158 and reconsider this question. 
2 
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By this time, you should realize that although any unit will be usable 
some are better than others. 

In general, we try to avoid having to estimate the position of any point.. 
Therefore, we choose the smallest unit necessary to achieve this. 



EKLC 



Return to page 160 and reconsider this question. 
2 
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Very good. You inade the correct choice. We begin by drawing a NUMBER 
LINE and mark off units to the right and to the left of the point 
labeled 0 • 
Thus , 

C A B 

'14 ■'12 ~10 "7 "5 "3 ~2 'l 0 '^'l 

Now, 7 units backward brings us to point A , Four units forward 
brings us to point B , and 9 units backward brings us to point C , 
Hence, 12 is the correct answer. 



Please go on to question 6 below. 
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Question 6 

Apply your knowledge and select the letter which designates the point on 
the NUMBER LINE that you will arrive at after following these directions: 
You are at "^11 facing right; march backward 7 units, and then 
march backward 9 units, and then march forward 18 units. 



(A) 



(B) "^11 



(C) \7 



(D) "^13 
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Many mistakes are made in Algebra because of a carelar.* evading of the 
prob lem . 

Note that we are not starting at the point 0 , h'^xt the point ^8 
Check this carefully. 



Return to page 131 and try this question again. 
2 
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You probably noticed that two of the numbers given, are imiltiples of 15 

However, the 40 is not a multiple of 15 . If you used a unit of 15 

the line would be only 2 units in the positive direction; and 
2 

2 and ^^^^^ in the other direction. 

It is wise to avoid having to divide units into anything but halves. 
Any other fraction is quite difficult to handle. Try a different scale. 



Return to page 163 and try this question again. 
2 
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Did you draw a NUMBER LINE and follow the instrucrxons of this question? 
This problem gxves you rhe following marching orders: 

Start at ^4 , march 9 units backward, and then, march 11 units 
backward- 



Please return to page 141 and try this question again. 

2 

1^8 
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You <xte disregarding direction. Note that you are starting at the point 
6 units to the right of d , and then marching backward. 



Please return to page 154 and J:ry this question again, 

2 
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Very good. You made the correct choice. 

Since we start with a negative number and then move to the left on the 
NUMBER LINE, when we add a negative the result will still be further left 
than either one of the two numbers used. 
For example, the sum 

( ""4 ) + ( "9 ) = "13 

0 

f f ! ! I » ! ! f ! I 1 f » 



< 

< — 

^ ^ RESULT = "13 

The number 13 is smaller than either 4 or 9 . 

As we go further to the left of any point on the NUMBER LINE, the numbers 
get smaller « 

Please go on to question 4 below. 

149 
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Q uestion 4 

Apply your knowledge and select the letter which designates the point on 
the NUMBER LINE that you will arrive at after these directions: 
You are at zero facing right towards the positive numbers : march 5 units 
fon^^ard, and then march 3 units back, and then march 6 units forward. 

(A) (C) "^4 

(B) ■'"8 (D) " 4 
IV 



150 
1 

Good, you realized that since the numbers you had to graph were decimals 
(tenths, actually) you should have a basic unit in tenths. 
But why did you choose ,2 ? You see, when you have to graph numbers 
like '*"o 8 or 1.2 , a unit of .2 will work fine; but won't you have 
to estimate the actual position for "^1.5 and 2.3 ? 

Now it's true that sometimes you can't avoid having to estimate position, 
but here with such small numbers you can afford to have a very fine scale. 



Please return to page 169 and try this problem again • 
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The simplest way to analyze a problem of this type is to construct a 
NUMBER LINE. Determine an appropriate scale and an appropriate domain • 
Then the "direction" of the motions involved must be established,, If 
one motion is "against" another, then one will be designated as a positive 
direction and the other as a negative direction. 



Please return to page 156 and try this question again. 

2 
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It is not wrong to have the NUMBER LINE s3mimetric, but it does crowd 
the scale if half of the line is unused, since it does take up space. 

Fur^-' :.t i-rr aoi \r^6e to end the line at the very point where the 

problem ends. It should extend a little beyond to indicate that the line 
continues indefinitely . 



Please return to page 158 and try this question again, 
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^■<: do not Although the NUMBER LINE is usually drawn horizontally, 

and a thermometer tube is vertical, we still can think of a thermometer as 
a NUMBER LINE. The units above zero are positive, and the units below 
zero are negative. 



ERLC 
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"'"lO '''20 




~10 








~20 






to page 167 


and try 


this 


question again. 


2 









Very good You made the correct choice. We begin at point "^8 and rake 
a trip of X miles west. We arrive at the point 

( "^8 ) + ( "x ) 
Then we take a trip of 5 miles east and arrive at 

( "^8 ) + ( "x ) ^ ( "^5 ) 

We end up at the point 

^13 + ( 'x ) 

It should be noted that the order of the trip is not important, since the 
addition of signed numbers is commutative; that is, we can reorder 

( "^8 ) + ( "x ) + ( ^5 ) 

( "^8 + '^5 ) + ( "x ) 

( "^13 ) + ( "x ) 

Please go on to question 8 below < 
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Question 8 

Apply your knowledge and select the letter which designates the point on 
the NUMBER LINE that you will arrive at after following these directions: 

You are at a point A facing east. Take a trip of 15 miles and 

then a trip of 6 miles west, 

(A) ( "a ) + ( ■^■g ) (C) "^21 + ( 'A ) 

(B) '^'a + ( ""9 ) (D) "*"a + ( "21 ) 



to 

which becomes 
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You know, theoretically, you are right. Any scale can be used to 
represent numbers on the NUMBER LINE, However, we must be practical. 
To ♦'ake an extreme case, would you let each unit equal 100 in this 
problem? Can you imagine all the trouble you'd have trying to decide 
JUST, where tc put 15 ? 

And on the other extreme, would you pxck 0,1 as a unit length in this 
problem? \^y, for 40 you would need 400 units- 

So as you can see, it does make a difference. 

The choice depends on the numbers involved in the problem. 

Please return to page 163 and reconsider this problem, 

2 
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We don't agree. 

The purchase price of a share of stock is $15 

A stock going up a certain amount is equj.va'lent to a move to the right on 
the NUMBER LINE by that amount, Sin.ilarly, a stock going down a certain 
amount is equivalent to a move to the left. Furthermore, be more careful 
in adding all the amounts of this question. Choose a proper unit for 
your scale. You note that the problem deals in fractions of dollars, 
and the answer is in dollars and cents. 




Please return to page 161 and try this question again, 

2 

IV 
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Very good. You made the correct choice. Let's review the procedure. 
We start by drawing a NUMBER LINE. The first number, "^4 tells us 
that we are 4 units to the right of 0 . Then we are ordered to inarch 
9 units backward, and again, 11 units backward. We arrive at the 
point 16 on the NUMBER LINE* 

! 1 1 1 1 I ! ! ! 1 T T I I T T T f t t T r T T T T > 

0 



+4 



,-9 



-11 



^ Zl6 J RESULT 



Please go on to question 10 below. 
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Question 10 

Apply the concept of addition on the NUMBER LINE and find the following 
sum: 

( 6 ) + ( ^ ) + ( 3 ) 
Select the letter next to the correct answer. 



(A) ^ (C) "^3 i 



+ 

(B) ~ (D) 



IV 



Yes, any unit is better than none, but the important point is to have a 
workable unit that will allov^ the most precision in the graphing of the 
numbers, and. you will agree, some units are better than others for certain 
problems. 

Consider the nunibers involved and then choose an appropriate unit scale. 



Please return to page 169 and reconsider the problem. 

2 



Think of the point labeled 0 on the NUMBER LINE as a starting point. 

Any point on the NUMBER LINE on one side of 0 is matched by a point 

on the opposite side having the same number of units from 0 ♦ The matching 

number is called the opposite of the original number • 
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2 



e. g. 



-2 



0 



+2 



-2 



is the opposite of 2 
is the opposite of -2 



2 



or in general, 



-N 



is the opposite of N 

and conversely, 

is the opposite of -N 



N 



Please return to page 171 and try this question again. 



2 
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Good. Since the purpose of the scale on the NUMBER LINE is to illustrate 

accurately the position of each number involved in the problem, it is 

considered good practice to choose the smallest scale necessary to allow 

this. Since the smallesi: unit in this group of fractions involves 

"eighths" we choose the basic unit to be 

1 
8 



Please proceed to question 15 below. 



156 
2 

Question 15 

Apply the NUMBER LINE graph to analyze this problem and select the letter 
next to the correct answer - 

A motorboat which has a top speed of 12 miles per hour is cruising against 
a current whose speed is 3 miles per hour; how fast is the boat actually 
moving? 

(A) 8 miles per hour 

(B) 15 miles per hour 

(C) 9 miles per hour 

(D) 4 miles per hour 

IV. 



15 7 
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Construct a NUMBER LINE and use 1 pound as the basic unit. Think of 
the weight of the man as "^180 . Losing weight can be considered as 
moving to the left on the NUMBER LINE. Gaining weight can be considered 
inoving to the right on the NUMBER LINE. 



Please return to page 162 and try this question again. 

2 
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We agree, but the statement ^'very cold^^ is not an accurate description. 
In mathematics,, a numerical answer is usually preferred. Furthermore, 
a temperature of 30^ may be considered very cold in your area, but an 
Eskimo living near the Arctic region mjiy not consider 30^ to be very 
cold at ail. 



Please return to page 167 and try this question . :■. i:-n. 

2 
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Considering the numbers that are given in the problem, your choice of 

5 per unit seei-^s to be the best. In the first place, all of the numbers 
are multiples of 5 and, therefore, you will not run into fractions in 
graphing the points. Secondly, the largest unit in one direction would 
require only 8 units, and the largest in the other direction needs only 

6 units. Therefore, the total length of 14 units is not too unwieldy 
or too small. That was a good choice. 



Please proceed to question 12 which follows. 

158 
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Question 12 

Apply the principles of NUMBER LINE construction and determine the domain 
of the portion of the line that you would draw and label to handle the 
graphing of the following problem: 

( "10 ) + ( "5 ) + ( '5 ) 

(A) "lU to '*'lO 

(B) ~20 to "'■20 

(C) .. "25 to 0 

(D) "50 to "'"50 



IV 
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Could this be a case of careless reading? 

In this question you are not starting at the point 0 ; you are starting 
at the point +6 which is 6 units to the right of point 0 . 



Please return to page 154 and try this question again. 

2 
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The "additive inverse" and the "opposite" of a directed number are 
two expressions meaning the same thing. Thus, the additive inverse of 

N is -N 

or as a second example, the additive inverse of 

(a + b)is-(a + b) 



Please return to. page 177 and try this question again, 

2 



IV 
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Good. It looks like you understand the problem of choosing a proper 
scale in constructing a ^aJMBER LINE. 

Since all of the numbers are in decimal form, you are right in choosing 
a decimal value for your unit. Secondly, since all of the decimals are 
"tenths" (with no coininon divisor) it is advisable to choose 0.1 as 
the unit, for then each of the numbers can be graphed precisely without 
any estimation of the position on the line. 



Please proceed to question 14 below. 
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Question 14 

If you were directed to show the following addition on the NUMBER LINE, 
apply the principles of NUMBER LINE construction and show which unit you 
would choose for the scale. 

( 2 I ) + ( ^ ) + ( ""if ) + ( I ) 

(A) Each unit would equal 1 

(B) Each unit would equal 

(C) Each unit would equal ^ 

(D) Each unit would equal 4 



IV 
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Very good. You made the correct choice. We can think of the thermometer 
as a NUMBER LINE with zero degrees at the origin, above zero the positive 
side, and below zero the negative side. Thus, the question reduces to 
finding the sum of the signed numbers, 

( -37 ) + ( +13 ) + ( -5 ) This is equal to -29 



f # If If I I If I f If If II ! » II If I » I » I « It I « I ' t « I ' I 

-40 -30 -20 -10 0 

Original Temperature = 37° 
I . 1 

Rose "^13° 



Dropped 5° 



Resulting Temperature = 29° 

^ — ^ _^ 

Please go on to question 18,^^, below. 



EKLC 
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Question 18 

Apply the techniques of NUMBER LINE CONSTRUCTION and select the letter 
next to the correct answer to the following question: Mr. Y bought a 

certain stock at $15 a share. During the week the stock changed as 

1 3 
follows: Monday, down $2 y > Tuesday and Wednesday, up $ ; 

Thursday, unchanged; and Friday, up $1-2" • What was the final price 

of the stock? 

(A) $14.25 (C) $15.50 

(B) $15.25 (D) $14.75 



IV 
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Very good. You made the correct choice. The motorboat has a top speed 
of 12 miles per hour. In other words, the boat would cruise at this 
speed if there was no current. However, the boat is moving against the 
current, whose speed is 3 miles per hour. Hence, the effective speed 
of the boat is 

+12 + ( -3 ) and this is equal to +9 
This can be easily shown as a NUMBER LINE DIAGRAM 

. CURRENT 

BOAT ~ 

~i I » T ' I ? I I i f I I I "i f 

0 12 +12 
Please go on to the next question, below. 
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Question 16 

Apply the principles of the NUMBER LINE GRAPH to analyze this problem. 
Select the letter next to the correct answer to thic question: 
A man weighing 180 pounds went on a diet and lost 18 pounds. 
He then went off the diet and gained 7 pounds. 
How much did he weigh at the end? 

(A) 177 pounds (C) 191 pounds 

(B) 181 pounds (D) None of these 



IV 



i 

Very good. You made the correct choice. We begin at the point 6 unics 
to the right of the point labeled 0 • We inarch backward 

2 -^2 



units, then march backward 3 more units. We arrive at the point 

1 
2 



unit to the left of 0 . Hence, -i is the correct answer 



I I I I I I I I I I I I I I I I I 
10 • "''6 



1 

< 2 



RESULT 



Please go on to question 11 below, 
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Question 11 

Apply the principles of NUMBER LINE CONSTRUCTION and determine the scale 
you would use to be able to represent the following problem on a line of 
about three inches in length, 

( "15 ) + ( "^30 ) + ( "40 ) 

(A) Let each unit equal 1 (C) Let each unit equal 5 

(B) Let each unit equal 15 (D) It makes no difference, any unit 

is satisfactory. 

IV 
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Well, this choice could certainly handle this problem, but weren't you 
a bit generous in setting the limits so far apart? 

The segment of the NUMBER LINE that you chor.e is actually a hundred units 
long- The scale marks would have to be very close together; so much so 
that it would make the scale difficult to read. 

Secondly, isn't it wasteful ' ave the ent.ire positive portion of the 
line there, but unused? 

It is best to adjust the scale to fit each problem. 



Please return to page 15S and try this problem again. 

2 
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You have the right idea. You did choose the opposite of each number given, 
and you did present them as a sum; but the sum was only an' indicated sum. 
You were asked to choose a number; that is, a single number which is 
equivalent to the opposite of the single number sum of the original problem. 



Please return to page 171 and try this question again. 

2 
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You made the correct choice. 

The ''additive inverse" of a number is the same as the "opposite" of 
the number r 

There are two methods of finding the additive inverse of a sum: 

(1) Find the sum first and then take the opposite: 

e.g„ ( +7 + 19 ) = ( +26 ) The. opposite is -26 

(2) Find the opposite of each and then find the sum: 

e.g. The opposites of ( +7 + 19 ) are ( -7 ) + ( -19 ) 
and the sum is -26 

Please go on to question 3 below. 
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Question 3 

Apply tb^ principle of additive inverses and find the following sum, 

- ( -9 ) + ( -3 ) + 8 
Select the letter next to the correct answer. 

(A) +14 (C) -20 

(B) - 4 (D) None of these. 



O IV 
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Very good. You made the correct choice. 

Our first cask is to determine the domain of the segment of the NUMBER 

3 

LINE. It centers around the number 15 and the changes range from -r 

1 " 
to 2 ~ . Therefore, it looks like we will have another "broken line" 

graph. We'll indicate the zero, but we will skip to the area near 15 for 

the actual depicting of the operations. 

Secondly, the smallest unit of change is in "quarters", therefore, that 

will indicate that -r should be our basic unit. 

4 



A A 

» T I T T \/ T T T T T T T T T T T T T T T T I ! T T I T T I T T 



11 12 



( let each unit = t ) 

4 



ORIGINAL PRICE 



A 



Monday 
Tuesday: 
Wednesday 
Friday; 
FINAL PRICE 



1^. i 

2 



13 



14 



/ DOWN 2 2 



UP 



15 



UP ^ 
4 



16 



UP 



17 



2 

$15.50 



The purchase price of the stock was $15 • This amount can be represented 

on the NUMBER LINE as "^15 • The stock going down 2 7 dollars means 

- 1 ^3 
that 2 -r- should be added to $15 • A stock going up — means that 

+3 ^ 
. 7- should be added. 

Thus, the question reduces to finding the sum of 

■"^-5 ^- ( '2 -J- ) + ( f ) + ( I ) + ( +1 i ) 

This sum equals "^15,50 



You have now finished this segment. Hand in your PUNCH CARD. 



You should now be able to complete the following problems from your 
HOMEWORK ASSIGNMENT: Problems 13 , 14 , 15 , and 16 . 

IV 
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Yes, "none of these" is the correct answer. 

In a problem of this sort, when we resort to the NUMBER LINE to analyze 
the relationships, we have a problem^ On the one hand, we have to use 
one pound as the unit scale, but although the changes are relatively small, 
a loss of 18 and a gain of 7 , the original amount is quite large. 
We, therefore, resort to a device by indicating a "broken" NUMBER LINE 
as follows : 



0 *1 




160 



ORIGINAL 
WEIGHT 



» » ^ » ! ! ! » 







+. 


L70 


''"180 


^ Loss 


of 


18 


pounds 




Gain 


of 


7v 


lbs . 


— 0 



169 net weight 

If a man. weighs 180 pounds, we can think of his weight as "^180 on the 
NUMBER LINE. A loss of 18 pounds means moving 18 units to the left 
on the NUMBER LINE. A gain of 7 pounds means moving 7 units to the 
right on the NUMBER LINE. Thus, we have the sum of 

"^180 + ( "18 ) + ( "*"7 ) 

This sum equals "^169 

Please go on to question 17 below. 
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Question 17 



Apply the principles of the NUMBER LINE graph to analyze this problem: 
During a cold wave, the temperature in the morning was 37° below zero. 
The temperature rose 13° during the day and then dropped 5° in the 
evening. What was the temperature in the evening? 



(A) 39' 

(B) '18' 



(C) Very cold 

(D) ^29° 



IV 
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We do not agree. 

Adding or subtracting 0 

Also note that +0 and 



does not affect the sum, 
- 0 are the same number. 



Please return to page 184 and try this question again • 

2 
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We do not agree. 

If you replace the letters by their given numerical values, you get 

17 + [ " ( 8 + 9 ) 1 

Remember, when we have parentheses within other symbols of inclusion, 

we must work from the inside out. 

Note that we have to add the opposite of 

( 8 + 9 ) to 17 



Please return to page 180 and try this question again • 

2 
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Of all the choices this appears to be the best. 

Let's examine why we say this. First, the zero point is indicated; on 
any graph it is essential that this be shown so as to illustrate the 
true relationship between the size of the quantities involved. Secondly, 
the ""25 is beyond the limit of the problem, but not too far removed. 
This allows for the proper emphasis of the positions of the numbers 
involved and indicates that they form only a part of the line. 
Lastly, this particular segment of the NUMBER LINE can accommodate all 
of the numbers involved in the problem no matter which order is chosen 
to enter them on the line- 

Please proceed to question 13 below. 



Ques^t ion 13 

If you were directed to show the following addition on the NUMBER LINE, 
apply ,:he principles of NUMBER LINE CONSTRUCTION and indicate what unit 
you would choose for the scale. 



169 



2 



( "^15 ) + ( "^2.3 ) -f ( 



1.2 ) + /( "*"0.8 ) 



(A) 



Each unit would equal 



0,1 



(B) 



Each unit would equal 



1.0 



(C) 



Each unit would equal 



(D) 



Any unit will do. 



IV 
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We do not agree. 

Evaluating an expression consisting of letters whose values are given 
is done by replacing the letters by the given numerical values. 
After this is done, the indicated operations are performed. 
Remember, you need not draw^»J|^^ER LINE, but mentally refer to it 
to verify your calculations . 



Please return to page 174 and try this question again. 

2 

^ ^ 

170 
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We don't agree. It is considered good form to keep each succeedis ^ 

substitution in a row directly under the previous line. Then one 

operation is performed at a time; one to each line. 

Did you replace the letters by their given numerical values? 

you get: 

a + b- [ (-c)+d] 
5 + 3 - [ ( -7 ) + 2 ] 

Recall that the additive inverse of the sum of two numbers is the sum 
of their additive inverses. 
Please continue . 



Please return to page 176 and try this question again* 

2 
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VOLUME 4_ SEGMENT 5^ begins here: 

Obtain a PUNCH CARD, from your instructor. In addition to the other 
identifying information that must be furnished by you, you are asked to 
punch out the following: 



COLUMNS 



A8 


and 


50 


1 


£ 


(Sequence Number) 


54 


and 


56 


£ 


4 


(Type of Punch Card) 


60 


and 


62 


0^ 


4 


(Volume Number) 


66 


and 


68 


0^ 


5_ 


(Segment Number) 



Your READING ASSIGNMENT for this segment is pages 120 - 123 • 
SUPPLEMENTARY NOTES : 

The NUMBER LINE was introduced to provide a graphic interpretation of the 
meaning of positive and negative numbers. It was also used as an aid in 
the understanding of the operations of aodition and subtraction with signed 
numbers. It was not intended that you always rely on the NUMBER LINE to 
•perform these operations, but that you have it as a concrete example to fall 
back on to support the quicker abstract methods that we are now going to 
develop, — ' 

Since you have no doubt observed that: 

addition of a positive number produces the same result as adding 
the number; and the addition of a negative number produces the same 
result as subtracting the number; 
we are going to make the following simplifications in notation: 

+ N will replace + "^N 
and 

N will replace + N 

and + N and - N will be referred to as "opposites'' or "additive 
inverses" - You will now be asked a a series of questions to draw your 
attention to the more important points. 
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Question 1 ^ 
Recognize the number that is Ihe opposite of the following sum: 

( +8 ) + ( -38 ) + ( -20 ) 

Select the letter next to the correct answer. 

(A) . -50 (C) -66 

(B) +50 (D) ( -8 ) + ( +38 ) + ( +20 ) 
' IV . 
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VJe do not agree. 

You must consciously apply the rules, 
r Lease note that the opposite of 

-a (that is -( -a ) is a) 

Thus, for example, -( ~7 ) can be replaced by +7 



Please return to page 165 and try this question again. 

2 
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We do not agree. 

It is important that you understand clearly the notion of the absolute 
value of a number. Read the next sentence carefully. The absolute value 
of a signed number is the number that remains when the sign is removed. 
Thus, the absolute value of -9 written 

|-9| is 9 

Notice that we removed the minus sign. The absolute value of 

+9 

written j+9| = 9 

Again we can remove the sign before the number, since +9 and 9 stand 
for the same number. 

Referring to the NUMBER LINE the ABSOLUTE VALUE of a ^'signed number" 
is its actual distance from the zero point without regard to its direction 

~f f ! ! ! ! ! ! ! ! ! ! ! f 1 ! ! ! 1 ! ! ! ! ! f ! » 

-9 0 +9 

Both numbers have the absolute value " 9 " 

Please return to page 182 and try this question again. 

2 IV 
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Here is a very compact rule: 

The opposite of the sum of two numbers is the sum of their opposites. 
In proto-type form this would be 



The opposite of ( a + b ) 

is -(a + b ) which becomes 
( -a ) + ( ~b ) 



Now this basic relationship holds even if one of the terms is itself 
negative. 



Consider the sum: (5 ~ 7 ) 

The opposite is: "(5 ~ 7 ) 



Alternate Method 
( 5 - 7 ) 

the sum is -2 



This becomes by 

the rule: -(+5) + -(-7) the opposite is -( -2 ) 

-5+7 which equals +2 

The sum is +2 



Use either technique. 

Please ref.urxk to page 179 and try the problem agairz. 



173 
2 

We don't agree. What is the absolute value of -12 ?. 
Remember, the absolute value of a signed number is the number with the 
r^±gn removed, 
hus, |-12| = 12 

Do not confuse the rule that 

- ( -a ) = a 

with the expression - | -a| which equals -a . 



Please return to page ISl and try this question again. 

2 
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Very good. 

.^ou made the correct choice. 

Note that +0 and -0 are the same and do not affect the sum. 
Thus, we have to find the sum of 

-9.2 and -6.4 
the answer is -15.6 



Please go on to question 6 below. 

174 
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Question 6 

Apply your knowledge and evaluate the expression 

X + ( -y ) + z 
if X = 7 

y = 9 

z = 11 

Select the letter next to the correct answer. 

fA") -13 (C) + 9 

- 9 (D) -11 

IV 
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Recall your wolic with parentheses and brackets. We always sir. ^y 
removing the innermost symbols first. Absolute value symbols can also 
be considered as symbols of inclusion. It is important to note that 
while parentheses ( ) , brackets [ ] . and braces ^ ^ all have 
the same purpose of isolating as one group i>7hatever is inside them, 
the t\>70 vertical straight lines I I have an additional purpose, that of 
converting the enclosed signed number to its absolute value. 
Noi>7, 



8| = 8 

and |-8| = 8 

We, therefore, have to evaluate 

- {8 + 8} 

Please continue. 



Please return to page 187 and try this question again, 

2 
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Imagine that you are on the NUMBER LINE, 6 units to the left of the point 
labeled 0 . This corresponds to the term ( -6 ) in the given equation. 
Ask yourself the question: How many units to the right must I march to 
reach the point +5 ? 



Please return to page 194 and try this question again. 

2 
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Very good. You made the correct choice. After replacing the letters by 
their given value^. , we get 

17 + [-( 8 + 9 )] 
17 + [-8 + ( -9 )] 
17 + [-17] 

this then = 0 
Please go on to question 8 below. 
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Question 8 

Apply your knowledge and evaluate the expression, 

( a + b ) - [( -c) + d]] 
if a = 5 

b = 3 
c = 7 
d = 2 

Select the letter next to the correct answer. 

(A) 13 (C) 17 

CB) -3 (D) -1 

^ • " IV 



We use the rule: 

- ( a + b ) = -a + ( -b ) 

Since: 

a + ( -a ) = 0 
for all a . 
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Very good. You made the correct choice. The opposite of any directed number 
" a " is the directed number whose sum with " a " equals zero. 
That is, a and -a are opposites since 

( +a ) + ( -a ) = 0 

Thus, the sum of 

( +8 ) + ( -38 ■) + ( -20 ) = -50 and 
C -50 ) + ( +50 ) = 0 
Hence, +50 is the opposite of -50 . 



Please go on to question 2 below. 

177 
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Question 2 

Apply your knowledge and find the additive inverse of 

( +7 + 19 ) 
Select the letter next to the correct answer. 

(A) +26 

(B) -12 

(C) -26 

(D) +12 

IV 
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Your choice is incorrect. One of the letters does have the : ect answer 
next to it. Stay awhile; let us do a similar question togethe. Evaluate 
the expression, 

|-15| + |-5j - jl8| 
Now keep in mind that the absolute value of a signed number is the number 
that remains when the sign is removed. Thus, 

|-15| = 15 

|- 5| = 5 

|+18| = -18 

We now have, 

15 + 5 - 18 = 2 

Please return to page 182 and try this question again r 

2 
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We don't agree. An easy way to discover that your choice is incorrect is to 
replace the variable by the number that you chose, and see if you get a 
true statement. 

Make believe that you are at +4 on the NUMBER LINE. What marching order 
must you execute in order to arrive at -16 on the NUMBER LINE? 



Please return to page 188 and try this question again. 

2 

IV 

EKLC 



179 
1 



Ver>- good. You made the correct choice. 



In Algebra, each expression is rystematically replaced by an equivalent 

expiess_on which is constructed through the application of accepted 
definitions or rules. 

Expression: Authority : 

-( -9 ) + ( -3 ) + 8 [ - ( -a ) = a 

9 + ( -3 ) + 8 [ COMMUTATIVE LAW 

(9 + 8 ) - ( -3 ) [ + ( -a ) = -a 
17 -3 
14 



Please go rn to question 4 below. 
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Question 4 

Apply your knowledge and find the following sum, 

- ( 4 - 21 ) 
Select the letter next to the correct answer. 

(A) -25 

(B) +25 

(C) -17 

(D) +17 
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Ver>' good. You made the correct choice. To evaluate an e:q)ression vjith 
letters, we first replace the letters by their given numerical values. 
Thus, we get, 

7 + ( -9 ) + 11 

This sum is equal to 

• +9 

Please go on to the next question. 
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Question 7 

Apply your knowledge and evaluate the expression 

P + [ - ( q + r ) ] 
if p = 17 
q = 8 
r = 9 

Select the letter next to the correct answer. 

(A) 34 

(B) 0 

(C) -17 

(D) +17 
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Very good. You made the correct choice. 
First we note that 

iSl = 8 
and HI = 8 

since the absolute value of a positive number is the number itself, and 
the absolute value of a negative number is the opposite of the same 
number . 



That is. 



NOTE: 



We, therefore, have 



Using the rule that 



we p.ct 



l+a| = a 

|-a| = a (the opposite of -a ) 
the simpler way of handling such numbers 
is to merely consider the number with the 
sign ignored or dropped. Then both 
j+a| and |-a| = a 

(8 + 8) 

( a + b ) = 

(8 + 8) = 



' a + ( - b ) 

. 8 + ( - 8 ) 
-16 



Please go on to question 11 below. 



Question 11 

Apply your knowledge and evaluate the expression, 

|16| - 1-121 + |2 - 

Select the letter next to the correct answer. 



(A) 
(B) 



34 
10 



(C) -2 

(D) 22 
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Very good. You niade the correct choice. 

We first replace the letters by their given values. 

Let a = 5 

b = 3 

c = 7 

d - 2 

a + b - [( -c ) + d] 

We substitute 5 + 3- [(-7) + 2] 

the given values 8 - ^o^^* ~ [j"^ ' "^^ 

8 +5 
hence 13 



Please go on to question 9 below. 
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Question 9 

Apply your knowledge and evaluate the expression, 

|5| + N - |-7| 
Select the letter next to the correct answer. 

(A) 25 

(B) 11 

(C) 9 

(D) None of these. 

IV 
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Did you guess? 

Lec us niake believe that your choice, -1 , is correct. 
Replacing the letter x by -1 we get 

"1 + ( -6 ) = +5 
Clearly, the above is not a true statement. 

You must check your choice before you say that you have the correct answer 



Please return to page 194 and try this question again. 

2 
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Suppose that we leplace x by some number, say 3 . 
Then, 

|x| = |3| 
jx| = 3 

Now, let us replace 

X by -3 

we get I x| - 1-31 

|x| = 3 

Thus, the absolute value cf x remains unchanged if we replace x by 
its opposite. 

Does this help you to answer this question. 



Please rcLurn to page 195 and try this question again 

2 



IV 
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Very good. You made the correct choice. 

The rule for finding the opposite or the additive inverse of a sum is to 
take the sum of their opposites. 

Thus, the opposite of +4 is -4 , and the opposite of -21 is +21 . 
The sum of -4 and + 21 is +17. 



Please go on to question 5 below. 
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Question 5 

Apply your knowledge and find the following sum: 

-9.2 + ( -0 ) + ( -6.4 ) 
•Select the letter next to the correct answer. 

(A) -15.6 

(B) - 6.4 
• (C) 2.6 

(D) -15.2 



One way to answer this question is to detiermine what trip you must: take 



on the number line to arrive at -16 ; that is, 16 units to tlie 
left of the point 0 , if you start 4 units to the right of 0 . Yes, 
you must make a trip of 20 units to the left of 0 . Hence, the 
answer is -20. 

Since this is a member of the set you chose, you are correct. 



Please go on to question 14 below. 



Question 14 

Apply your knowledge and find a positive or negative number to replace the 
variable which will make the following open sentence a true statement: 

-4 + g = - 16 
Select the letter next to the set that contains the correct answer. 
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2 



(A) 




4 



8 




(B) 




-8 



-12 




(C) 




16 



18 




{-14 



16 



18 




IV 
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The absolute value of d number is always a positive number. Thus, 

|y| ^ 0 

and hi = ^ 

Do you now see why your choice is incorrect? 



Please return to page 198 and try this question again. 

2 . 
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One of the proper methods for solving such an equa;;ion is to start by 

removing the absolute value symbols. 

Thus, 

|b| - 18 = 1-20 1 

i;; equivalent to 

b - 18 = +20 
Please continue by using tla equation property that applies. 



Please return to page 196 and try this question again. 

2 



IV 
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Very good. You made the correct: choice. 

The absolute value of a positive number is the number itself; the absolute 
value of a megative number is the opposite of the number, which is again 
positive . 



Therefore, we proceed in this fashion: 

Given: (sj + [iSl - )-7| \5\ - 5 

therefore, 5 + 13 - 7 |13j = 13 

18 - 7 |-7| = 7 

11 

Please go on to question 10 below* 
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Quest ion 10 

Apply your knowledge and evaluate the expression 

- + l-8|j 

Select the letter next to the correct answer. 



(A) -16 

(B) 0 

(C) 16 

(D) -0 



IV 
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Very good. You made the correct choice. 

You probably asked yourself the following question: 

What number must be added to ( -6 ) in order to obtain +5 

Or, you could have reasoned thus: 

I owe $6 ; how much more must I receive to pay off the $6 
and still have $5 left? 

The answer is $11 • 



Please go on to question 1 below. 
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Question 1 

Apply your knowledge and find a positive or negative number to replace 
the variable which will make the following open sentence a true statement^ 

4 + f = -16 

Select the letter next to the set that contains the correct answer. 

(A) (O , 4 , 8 , 12) 

(B) (-4 , -8 , -12 , -16} 

(C) {U ,16 ,18 , 20} 

(D) (-14 , -16 , -li' , -20} 



IV 
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The eiyression 

l2 - 8| 
does noc equal — 6 

it: is equal to |-6| 
Remember 

I 2 - Sl 

is not the same as (2 - 8) 

Please reconsider. 



Please return to page 181 and try this question again, 

2 
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Yes, but is 5 the only member of the solution L:et? Recall the fact that 

|aj = a 
if a :> 0 

and |a| = -a 

if a < 0 



Or in other words. 



|7| = 7 
|-7| = 7 



Please return to page 195 and try this question again, 

2 
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We don't agree. It helps to refer to the NUMBER LINE, 
i I t i I ! ~ I I 1 

-16 -4 0 2 

g 

The number -4 is the point on the NUMBER LINE 4 units to the left of the 
point labeled 0 

You must now add some number, denoted by the letter g . 

After adding this number, you should be 16 units to the left of 0 . 

What is the number? 

Please return to page 185 and try this question again. 

2 
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We don't agree, Suppc^se for a moment that your choice is correct. Then 
we can check your answer by substituting it in the original equation: 
b - [18| = |-20! 
~2 - 1 18 1 should equal |-20) 

-2 - 18 = 20 
It looks like you forgot that 
|-a| = a 

Please return to page 196 and try this question again. 

2 

IV 
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Too badJ It looks like you analysed the problen correctly. You 
realized that no number has an absolute value that can be added to 
the absolute value of 4 to get 3 . 

But, does 0 mean "no number" or does i-t rather mean the number 
zero? 

Now you know 

0 + h 4 2 
Perhaps youM like to answer the problem again. 



Please return to page 198 and reconsider question 16 . 

2 
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One procedure is to pick a value for x from the domain, substitute, 
ind then evaluate each by removing the absolute value signs. 



When these are related to the NUMBER LINE, you will have your answer. 



Please return to page 193 and attack the problem. 

2 
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Do you know what we mean when we say that a set is closed under a 
specific operation? 

Consider, for example, the" meaning of the CLOSUBE PROPERTY OF ADDITION. 
For every number a and every number b in a given set, ( a + b ) 
is also a member of this set. 

Closure under the operation of absolute value means: 

For every element in the set, the absolute value of that 
element is also in the set. 
Examine each of the given sets, element by element, and see if each 
elo.ment of a set also has its absolute value as an element of the set. 

Please return to page 197 and try this question again. 

2 
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Suppose we replace the expression 

X - 1 

by a single letter, say y . The given equation becomes 

ly| = 3 

\"Jhat values may the letter y have in order for its absolute value to 
be equal to " 3 ? 

Then let those values equal x - 1 

and solve for x 

Don't forget to check each member of the set. 

Please return to page 199 and try this question again. 

2 
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Very good. You made the correct choice. 

We first rewrite the given equation with the absolute value symbols 

removed. 

We gen 

b - |l8| = |-20| since }a( = a 
b 18 = 20 and j-a] = a 

Using the ADDITION PROPERTY OF EQUALITY, we obtain the equivalent 

equation, 

b - 18 + 18 = 20 H- 18 
and b =38 

Please go on to the next question. 
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Question 18 

Use the definition of absolute value as applied to the NUMBER LINE and 
arrange the following expressions in order from the smallest to the 
largest. Choose the letter next to the proper sequence where x is 
a member of the set of positive integers - 

P = |-x| Q = (-2x1 ^ ^ - 1^1 S - -2|x| 



(A) 


S 


Q 


R 


p 


(B) 


S 


R 


P 


,Q 


(C) 


R 


Q 


S 


p 


(D) 


P 


R 


Q 


s 



IV 
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Very good. You made the correct choice. 

We have to evaluate the expression 

|l6| - |-12| + |2 - 81 
Now jiej = 16 

1-12| = 12 
and 1 |2 - 8| = |-6 1 

6 

Thus, we have to find the value of 

16-12 + 6 
and this is equal to 10 

Please go on to question 12 below. ! 

194 
2 

Question 12 

Apply your knowledge and find a positive or negative number to replace 
the variable which will make the following' open sentence a true statement; 

X + ( -6 ) = +5 
Select the letter next to the set that contains the correct answer. 

(A) {+1 , +2 , +3 , +4 , +5} 

(B) (-1 , -2 , -3,-4, -5} 

(C) (+11 , +12 , +13 , +14 , +15} 

(D) (-11 , -12 , -13 , -14 , -15} 



IV 



Very good You made the correct choice • 

It 15 nor necessary that we construct a NUMBER LINE. Ic is a basic 
c:>n.-:ept zo which we can refer for a check or a help, 

EvGncuaiiy, we expect you to use the technique of equation solving and 
to develop rules for handling signed numbers. 

We have to find the value of the letter g , which v/ill make 

-4 + g = - 16 a true statement 

Recall the rule: 

a + ( -a ) = 0 
Tha:; is, a v Tiber plus its opposite is equal to zero. 
Let us add the opposite of -4 to both, members of the equation. By 
the addition property of equality, we get the equivalent equation, 

-4 + (4) + g = - 16 + (4) 
0 + g = - 16 -f 4 
g = - 12 

Please go on to question 15 below. 
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Question 15 

Apply the proper principle and find the sol.ution set of the equation 

N + |-2i = 7 
Select the letter next to the correct answer^ 

(A) {9} (C) {5 , -5} 

(B) {5} (D) (-9} 

IV 
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Very good. You made the cermet choice. 
The null set is the correct answer. 

Let us see why. The expression [ yj is always a positive number. 
That is 



Adding any positive number to the' positive number 4 , cannot give a 
sum of 3 . Thus, the solution set of this equation is the null set. 



Please go on to question 17 below. 



Question 17 

Apply your knowledge and find the solution set of the following equation: 

b - |l8| = |-20| 
Select the letter next to the correct answer. 





(D) 



(C) 



(B) 



(A) 



{18} 

{38} 
(-0 



19 ; 
1" 

Good. Since Che domain of x is the positive integers, we can just conveic 
fcDii. jsoluce value to the actual value. 



|-2x| = 2x 



R 



-X 



S = -2|x| = -2x 
Whatever the value of x is, the four letters will have the same relative 
position OP. the NUMBER LINE. 



Please go on to question 19 below. 



ERIC 
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Question 19 

Apply your knowledge and select the sets below that are closed under the 
operation of finding the absolute value. 

S = (A , 3 , 2 , 1 , 0 , -1 , -2 , -3 , -4 , -5} 
T = (-2 , -1 , 0 , 1 , 2 , ...} 
U = (-3 , -1 , +1 , +3} 



(A) Set S 

(B) Set S and T 

(C) Set S and U 

(D) Set T and U 



IV 
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Very good. You made the correct choice. Since the absolute value of a 
number is the same whether the number is positive or negative, the given 
equation 

hi ^ |-2| . 7 
is equivalent to two equations. 

Note: the absolute value of 

a number is the magnitude 
without the direction. 



-2 



Thus, 



X. f 

X 



!-2| 
2 



= 7 

- 7 o<^-2 
= 5 



and 



-X + 
-X + 
-X 



-2! 

2 



= 2 
= X 
= X 

= 7 
= 7 
= -5 
= -5 



Thus there are two answers : x 

X 

We can check: 

|x| + |-2| = 7 
let X = 5 

|5| + |-2| I 7 



5 
-5 



let 



5 + 



= 7 



|x| + 

X = 

-5| + 

5 + 



= 7 



7 = 7 n/ 
Please go on to question 16 below. 



|-2| I 7 

9 

2 = 7 

7 = 7 \/ 
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Question 16 

Apply your knowledge and find the solution set of the following equation: 

|y| + |4| = 3 
Select the letter next to the correct answer, 

(A) (-1} (C) (-7) 

(D) The null set, 0 



(B) ( O} 



IV 
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if e= , y2ut choice is correct. 

By Che CLOSURE PROPERTY under the operation of absolute value, we mean 
chir. for every element in a set, the absolute value of this element must 
i.'.Sj be in the set. Now. 

T = (-2,-1,0,1,2,...} 
Consider each element of T . 

|-2i = 2 
hl| = 1 

\o\ = 0 

z,nd although the set extends indefinately in the positive direction, and 
aDsoiute value of all the rest of the positive integers are the same 
r live integers. Thus, T is closed under the operation of absolute 

^'^rLy, set U is closed 
and 

Please go on to question 20 

199 
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Q-gestion 2 0 

Relate to the proper principle and find the solution set of the following 
equation 

|x - l| = 3 
Select the letter next to the correct answer. 

(A) (4 , l) (C) (2 , 4} 

(B) (2 , -Zy (D) (-2 , 4} 

IV 



since 




= 3 



= 1 
|0l = 0 
below* 
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Very good. You made the correct choice. 

We know that the absolute value of a number is the same as the absolute 
value of its opposite. Thus, 

|x i| = |-( X - 1 )| 

Since these two expressions are the same, the given equation is 
equivalent to the following two equations, 

X - 1 = 3 
and -(x - 1) = 3 

We find the solution set of the first equation by using the addition 
property of equality. We have, 

X - 1 = 3 c<(+ 1 
x = 4 

To find the solution set of the second equation, 

-(x - 1) = 3 

we note that if two numbers are equal, their opposites are equal. Hence, 

-(x - 1) = 3 ^-(-1) 
X - 1 = -3 o<^ +1 
X = -2 

You have now finished this segment. Hand in your PUNCH CARD. 

You should have entered in your NOTEBOOK the following definitions and 

formulas: 

(i; For every directed number a , there exists a unique number -a , such 

that . / V , V 

a -h (-a) = (-a) + a = 0 

(2) The opposite (additive inverse) of a sum of two numbers is the sum 
of their opposites. 

(3) The-absolute value of a' , written |a| equals a if a> o 
and -a if a <0 . 

or l+aj = a 
|-a| = a 

You should now be able to complete the remaining problems of your HOMEWORK 
ASSIGNMENT in preparation for a test on Volume 4 . 

IV 
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